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LAUNCH OF THE Y0BK- 
TOWN AND VESUVIUS. 
On Saturday, April 28, 
two of the new vessels for 
the United States navy 
were successfully launched ' 
at Philadelphia before a 
gathering of many hun- 
dred people. In addition 
to the ordinary crowds that 
gather on these occasions, 
the Secretary of the Navy 
with a number of special 
guests from Washington 
were present. The scene 
of the launching was the 
ship yard of Wm. Cramp 
& Sons, on the banks of 
the Delaware River. 

A special train had 
brought the Secretary of 
the Navy, with a large 
party of congressmen and 
their friends and families, 
from Washington. They 
were taken on board the 
steamboat Columbia, 
whence many of them 
viewed the launch. The 
crowd that filled the neigh- 




THE U. S. GUNBOAT YORKTOWN ON THE WAYS. 



boring wharves and every 
point of view was estimat- 
ed at 5,000. The scaffold- 
ing surrounding the unfin- 
ished hull of the cruiser 
Baltimore, the Yorktown's 
neighbor, was covered with 
people. A large party of 
visitors were present on 
each ship, and went down 
the ways with them. 

The hour of the launch 
had been set for 3 o'clock. 
Ten minutes before the 
hour, the wedges on the 
ways of the Yorktown were 
driven in, and as the weight 
was taken up by them and 
the keel blocks were freed, 
the latter were knocked 
away. A few minutes aftei 
three the upper ways were 
sawed, and the Yorktown 
slowly and gracefully ran 
down into the water and 
at once floated up stream 
with the tide. Meanwhile 
the same had been done for 
her companion, and a few 
(Continued on page 293.) 




1. Arrangement of the dynamite guns. 2. Before the launching. 3. The launching of the Vesuvius. 

THE LAUNCHING OF THE U. S. GUNBOAT YORKTOWN AND THE DYNAMITE GUNBOAT VESUVIUS, 
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A PATENT LAW FOB SWITZERLAND. 

Switzerland and Holland are almost the only nations 
in Europe that have no patent laws. In Switzerland 
the Federal Assembly passed resolutions in 1886 in 
favor of submitting to the popular vote the question of 
the desirability of establishing patent laws, and the 
voice of the people given in 1887 was four to one in 
favor of a patent enactment. The Federal Council has 
accordingly formulated a patent bill which will soon 
be presented to the Federal Assembly and it is expected 
will be passed. The proposed law contains features 
resembling the French patent law, with certain 
"modern improvements." We shall give the details 
when the bill passes. 



SUCCESSFUL MOVING OF A OBEAT HOTEL. 

In our issue for April 14 we gave a number of en- 
gravings illustrating the somewhat novel mode of 
moving by railway the great Brighton Beach Hotel, at 
Coney Island, N. Y. By the encroachment of the sea 
the foundations of the building had become under- 
mined, and its prompt removal inland became neces- 
sary. 

The Brooklyn and Brighton Beach Railroad Com- 
pany, the owners of the building, thereupon applied 
to Messrs. B. C. Miller & Son, of Brooklyn, experienced 
house movers, to undertake the job. Mr. Langford, 
the secretary of the company, asked if the house could 
not be put on wheels and drawn back by locomotives. 
Mr. B C. Miller thereupon set to work and studied the 
suDJect, with the result that he devised a practical 
plan tor doing the work in the manner hinted at. 
December 5, 1887, a contract was entered into between 
Miller & Son and the company for the removal of the 
building, for the gross sum of twelve thousand dollars, 
all the cars, tracks, locomotives, etc., required to be 
supplied by the company, the work being done exclu- 
sively by Messrs. Miller. It is gratifying to be able to 
say that the work was conducted by the contractors 
in the most successful manner. No obstruction or diffl- 
culty in carrying out the work, as planned by Mr. 
Miller, was experienced. The great building has been 
moved back from the seashore a distance of 595 feet, 
and now stands on its new site. It is being rapidly fin- 
ished for summer business. The estimated weight of 
the building, cars, and timbers was 6,000 tons, to carry 
which 112 strong railway cars were employed. 
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PBOFOSED BE0BOANIZATI0N OF PUBLIC WORKS. 
The executive board of the council of engineering 
societies on national public works have recently been 
engaged in compiling a short treatise on a proposed re- 
organization of national public works. The movement 
in the direction of such reorganization was started at 
Cleveland, Ohio, in 1885. *At a meeting held there, 
beginning December 3, by duly accredited delegates 
from ten civil engineering societies, a report was 
adopted which stated the desirability of a more exten- 
sive employment of civilian talent in government en- 
gineering works. In the report, Congress is asked to 
establish a civil bureau of public works. A few months 
later, the council under whose auspices the present 
pamphlet is being compiled and edited was formed. 
Taking up the one subject of the river and harbor im- 
provements, for the present, the organization of a well 
paid civil staff is suggested. This staff, it is stated, 
should range from chief engineer, with a salary of 
$10,000, through such grades as 4 associate chiefs at 
$7,500, 9 department engineers at $6,000, etc., down to 250 
cadet engineers at $1,200. All these snould be commis- 
sioned by the President, and should be under the di- 
rection of the Secretary of War. Provision is made for 
appointments of army engineers to positions on the 
civil staff, and about half the positions it is proposed 
shall at the start be thus tilled. The object of the plan 
is to provide a more efficient force. The high salaries 
arc designed to secure good men — men of such profes- 
sional standing that they would refuse to occupy po- 
sitions in the present military service, on account of 
the low compensation. 

The whole system is well thought out, and its features 
are well presented in the pamphlet before us. The 
matter has been brought to the President's notice by a 
memorial, and House of Representatives bill No. 4,923, 
by Messrs. Cullom and Breckenridge, has brought it be- 
fore Congress. Both of these documents are given in 
the pamphlet. There is a great deal to be commended 
in the scheme. In the matter of the improvement of 
such harbors as that of New York, there is room for 
the highest talent, and there should exist no hesita- 
tion on the part of the authorities in providing for its 
retainment. 



By theoretical investigations, which the author gave in 
an appendix, he arrived at the following results : 

(1) Two steamers of different maximum speeds, but of 
equal size and displacement, when going at full speed, 
can be stopped in the same distance by the reversing of 
the engines. Showing in vessels of equal dimensions 
and form, but of different maximum speeds, that in 
foggy weather the faster vessel can go at a greater 
speed, and still be under the same control as the slow 
vessel. 

(2) If two vessels of different maximum speeds, but of 
equal size and displacement, are going at equal speeds, 
the fast vessel would be under greater control, and 
could be stopped in a lesser distance, by the reversing 
of the engines. 

(3) A vessel when in the light condition is under much 
greater control then when loaded, and can be stopped 
in a shorter distance by the reversing of the engines. 
In thick or foggy weather, therefore, a loaded vessel 
should go at a less speed than when simply making a 
voyage in ballast. 

(4) Of two steamers of the same form and speed, but 
one having twice the dimensions of the other, the 
smaller vessel is more under control, and can be stopped 
in half the distance. In other words, the larger vessel 
would go through twice the distance after the engines 
were reversed before she would come to rest. From this 
it follows that if the condition of the weather renders a 
reduction of speed prudent, then the reduction of speed 
should be greatest in the case of larger vessels. 

(5) Of two vessels of the same size and form, but hav- 
ing different maximum speeds, while both can be 
stopped in the same distance by the reversing of the 
engines, the faster vessel will come to rest in less time 
than the slow one. The loss, of course, of afewseconds 
by a captain or mate being undecided what to do would 
be of more consequence in the caseof a fastthan a slow 
vessel. 

(6) Of two vessels of similar form and speed, but of 
different dimensions, the smaller vessel will come to 
rest in less time than the larger ; more promptness is, 
therefore, necessary in the case of the larger vessel. 

(7) Steamers traveling between ordinary speeds will 
go an enormous distance before coming to rest if the 
engines are simply stopped, but not reversed ; this dis- . 
tance being at least from twenty to thirty lengths, ac- 
cording to the speed and size of the vessels, showing 
how much less under control a sailing vessel is when 
compared with a steamer. 

In conclusion the author advocated that experiments 
on retardation and steering qualities of vessels should 
be made during the course of the ordinary speed trial 
trips, to enable seamen to get more reliable and accu- 
rate information in regard to the vessels under their 
charge. 

■»«»>» 

The Appointment of Chief Justice Fuller. 

The President of the United States on April 30 ap- 
pointed Melville W. Fuller, of Chicago, to the position 
of Chief Justice of the United States Supreme Court, 
lately rendered vacant by the death of Judge Waite. 
The new incumbent was born in Augusta, Me., Febru- 
ary 11, 1838. His mother was a daughter of Chief Jus- 
tice Martin Weston. He graduated at Bowdoin College 
in 1853, having as a classmate E. J. Phelps, United 
States Minister to England, the latter having been also 
spoken of as a candidate for the same office. After 
practicing law in Augusta, beginning in 1856, and 
also editing a paper called The Age, he decided to try 
the West, and established himself in Chicago. There he 
has since remained. In 1861 he was elected a member 
of the State constitutional convention ; in 1862 he 
was elected to the legislature ; and he was a delegate to 
the Democratic conventions of 1864, 1872, 1876, and 
1880. He has had a large practice in the law, including 
many Supreme Court cases. 



Collisions at Sea. 

At the recent meeting of the Institution of Naval 
Architects a paper was read by Mr. J. H. Heck. 

The author drew attention to the vague character of 
the existing regulations as regards reduction of speed 
in. foggy weather, and the omission of the element of 
size, which is of some importance. It is quite possible 
for a small vessel, when going at full speed, to be more 
under control than a large steamer going at half speed 
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The Smith Observatory, Geneva, IV. IT. 

By the liberality of Mr. William Smith, of Geneva, 
a first-class astronomical observatory has been estab- 
lished at that place, fully equipped with instruments of 
the highest standard, to be known as the Smith Ob- 
servatory. Prof. Wm. R. Brooks, who has been for 
many years well known to readers of the Scientific 
American by his contributions to astronomical science 
from the Red House Observatory, at Phelps, N. Y., has 
removed to Geneva, N. Y., where he will in future 
carry on his astronomical work under more favorable 
auspices, as director of the new Smith Observatory. 
The many valuable discoveries in astronomy heretofore 
made by Prof. Phelps not only attest his competency 
and indefatigability, but afford the best promise of suc- 
cess in his new location. 



Ten Coirs Hanged. 

Samuel Stevens, a milk dealer of Monroe, Conn., on 
going to his barn the other morning, found the entire 
flooring of his cow stables had given way during the 
night and precipitated his ten cows into the opening. 
Nothing remained but the stanchions to which his 
stock were fastened, and from these hung ten dead 
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THE CELESTIAL WOBLD. 

A REMARKABLE METEOR. 

ISAstronomie gives a description of a remarkable 
meteor that appeared in Cochin China on October 25, 
1887. It was seen at Tay-Ninh and at Saigon, and 
moved from west to east. It was of a globular form, 
its diameter being more than half that of the full 
moon. Its color was a brilliant white with a violet 
tinge, and it was followed by a long train of light con- 
tinuing nearly thirty seconds. 

A few days after the occurrence, the chief official of 
Tay-Ninh received a letter from the chief official at 
Trieni-Hoa, announcing that in the village of Than- 
Duc— south of Tay-Ninh— an uncommon animal had 
appeared, its advent being accompanied by rain and 
peals of thunder. "The animal had returned to the 
sky ! " It had, however, left behind traces of its pre- 
sence in the form of a hollow place in the soil 65 feet 
long, 16 feet wide, and 13 feet deep. The official felt 
that it was his duty to make a report of the extraordi- 
nary phenomenon. 

A comparison of the time and the direction of the 
movement left no doubt that the passage of the meteor 
of October 25 had caused the commotion at Than-Duc. 

A party of observers was sent to Than-Duc to investi- 
gate the matter. It was found that the meteor touched 
ground on a rice plantation, near a small stream 
that serves as a boundary line between Than-Duc 
and Hiep-Hoa. The impression left on the soil was 
that of an elongated pear. Diligent search was 
made for the meteor, but it was impossible to find the 
least trace of it either beneath the earth or in the 
neighborhood. The conclusion was inevitable. The 
meteor had ricocheted. This opinion was confirmed 
by the intelligent observers in the neighborhood, and 
by the artillerymen, who heard, as the meteor de- 
scended, first a great noise like the blow of a whip 
lash, and then a succession of rumblings, gradually 
dying away — sounds characteristic of ricochet move- 
ment. The meteor after the first impress, probably, 
just skimmed over the soil, losing in the shock only a 
small portion of its force. It then rebounded with 
enormous velocity, and finally fell at a great distance 
from the point where it first touched ground. 

Meteors with a ricochet movement, and meteors con- 
taining small diamonds, like the one that recently fell 
in Russia, are something new in the history of the 
meteoric family, and strengthen the hope that at some 
future time one of these celestial bodies may pay us a 
visit and bring internal proof of the existence of ani- 
mate life in other worlds than ours. A fragment of 
fossil or a bit ■ of architectural work would be more 
welcome than the discovery of a new planet, or half a 
dozen moons, or the return of the bright star of 1572, 
for it would give tangible proof of the existence of life 
in other worlds than ours, the most interesting of the 
pending problems of astronomy. 

THE CONJUNCTION OF JUPITER AND BETA SCORPII. 

An unusual event enlivens the planetary annals of 
May. The brilliant planet Jupiter is in conjunction 
with the second magnitude star Beta Scorpii. The 
exhibition comes off on the 20th at 10 h. P. M. The 
time is favorable for observation, and the actors in the 
celestial scene are easily visible. The observer has 
only to look upward in the southeastern sky at 10 h. 
P. M., and Jupiter will be recognized at a glance, with 
Beta Scorpii close to him on the north, only 2' of sky in- 
tervening between planet and star. The celestial bodies 
will seem to touch each other, for 2' of arc is a very 
narrow dividing line. This is the closest conjunction 
that takes place between a planet and a star during 
the year. 

Jupiter was near the same star on January 24, pass- 
ing 8' south. He was then moving eastward,o.r, in a 
direct course. He continued to move in this direction 
until March 23, when he began to retrograde, or move 
westward, passing close to Beta Scorpii on May 20. 
He will continue to retrograde until July 23, when he 
commences to move eastward, or in a direct course. 
This brings him again in the neighborhood of Beta 
Scorpii, with whom he is in conjunction for the third 
and last time on September 22. He is then 28' south of 
the star. 

The conjunction will be curious and interesting to 
observe, either with the naked eye or with an opera 
glass, or, best of all, with the telescope, where the star 
will seem to belong to the retinue of Jupiter's satellites. 
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Insect Pests. 

Dr. J. A. Lintner, the well known entomologist, of 
New York, says there are in the world 320,000 species 
of insects ; 25,000 of these belong to the United States, 
and about 25,000 prey upon the productions of man; 
7,000 or 8,000 of these could be considered as being fruit 
pests. On the apple alone 210 species are known, and 
probably more extended investigation will increase the 
number to 300. The future successful fruit grower 
should study entomology, and be acquainted with in- 
sects and their habits, so as to be able to tell friends 
from foes. Professor Lintner recommends the study of 
feeding and habits as a guide to the use of insecticides, 
which should also receive notice. 



military Notes. 

The part that cavalry is likely to play in war seems 
to be more rather than less important than we have 
been taught to believe. Up to a quite recent date we 
were told that, because of the quick-firing small arms, 
there would be no use for cavalry, for that they could 
not hope to get within striking distance. We all re- 
mem ber to have read how the French squares in the bat- 
tle of the Pyramids beat the famous Mamel uke cavalry, 
10,000 strong, under Mourad Bey ; and if muzzle loaders 
could do this, how could horses avail against magazine 
guns ? But supposing the Mameluke cavalry to have 
had machine guns like those the Continental cavalry 
are now being re-enforced with, perhaps then the re- 
sult would have been quite different, and forty centu- 
ries would have looked down upon broken squares and 
inriding horses and routed infantry — the flying bat- 
tery of machine guns being brought into play before 
the charge. 



The havoc wrought by the French mitrailleuse in 
the Franco -German war realized the promises made 
for it by the French war minister Leboeuf, this, so 
far as is known, being the only instance where his es 
timates proved reliable. Yet the only use made of the 
experience with the machine gun, up to quite recently, 
was to increase the number assigned to each brigade 
of infantry. Now, however, both Germans and French 
are practicing the cavalry in their use, in the wise be- 
lief that the next best thing after having a destructive 
arm is to get it quickly to work upon an unprepared 
enemy. 



So far, all efforts, and they have been many and un- 
tiring, to supply the British cavalry with machine guns 
have failed, the "circumlocution office," of which Gen- 
eral Wolseley complained so bitterly recently, being, 
no doubt, at the bottom of the trouble, though there 
is reason to believe that rivalry between the compa- 
nies making the various types of machine guns has 
had something to do with the procrastinating policy 
that would seem to have been adopted at the war 
office. From time to time, excellent military authori- 
ties have pictured the potency of cavalry supported 
by machine guns, declaring that infantry, if not simi- 
larly armed, could not oppose such a force, the ma- 
chine gun having a range of 3,500 yards, nearly three 
times that of the effective even of the improved rifle. 
Unless they occupied a fortified camp, they would have 
to run for it, which, with horsemen in pursuit, would 
not better their chances of safety, but, on the con- 
trary, place them at the mercy of the troopers. 



The Germans claim that their musketry instruction 
is enough better than the French to make up for the 
superiority of the French magazine rifle, the Heeres 
Zeitung declaring recently in a confident tone that " a 
fairly good rifle in the hands of marksmen well com- 
manded, all else being.equal, is more effective than a 
superior rifle can be in slovenly and too confident 
hands." No one will doubt the truth of this who has 
seen large bodies of troops at work at the butts, nor can 
those who know how careful is German military in- 
struction doubt that the arm used by German troops 
will be made the most of, so far as untiring drill will 
suffice to makeup for natural awkwardness. But the 
men from the farming districts, the Bauerleute, especial- 
ly those from Saxony, Wurtemberg, and Hanover, have 
big, clumsy fingers, and those who have seen the time 
they make over the simple and heavy apparatus of the 
needle gun will be slow to believe that they can ap- 
proach the French in the skillful use of the mechanism 
of the magazine rifle. Under the new regulations the 
German soldier is taught to Are standing, kneeling, 
lying down, behind a parapet, from a shelter trench, 
behind a tree, and at a running target. Attempts are 
making to teach the soldier how to judge distance by 
sound, that is to say, by the striking of the first bul- 
let fired ; and knowing the adjustment of the sights 
and the wind gauges for three ranges, 400, 800, and 
1,200 meters, he is expected to be able to estimate a 
new range by means of these known points in his prac- 
tice firing. 

The British military authorities seem to be of one 
mind as to the dispositions to be made of the fleet in 
case of war. They say that there should be two 
great fleets, one in the English Channel, the other in 
the Mediterranean, and that their combined effective- 
ness should more than equal the combined fleets of any 
two powers. At the same time, they would have 
ships guarding British interests on the Pacific, Indian 
Ocean, West Indies, and China stations. With so 
elaborate a plan as this, and such expectations, it is 
not at all surprising that expert naval critics should 
declare, as they are doing, that Britain is unready. 
Captain Beresford, who recently resigned his place in 
the Admiralty board, insists that 20 cruisers of the first 
class should be at once laid down, and the military 
press give it as their opinion that if unarmored ships 
are to be built, small vessels of high speed are to be 
preferred to big ones, like the Buzzard and Pheasant, 
that cannot make more than 12 or 14 knots an hour. 



Henderson Steel. 

A correspondent says : There has been recently 
erected at Birmingham, Alabama, a Henderson gas 
open hearth steel furnace, to make steel from the phos- 
phoric pig iron of that locality. Its peculiarity con- 
sists in producing a measured amount of highly heated 
gas, which is burned with a measured quantity of 
heated air in the flues leading from the gas producer 
to the heating chamber, and in such manner as to 
produce perfect combustion, the elements being all so 
thoroughly mixed in the flame that it becomes homo- 
geneous, and impinges in a downward direction upon 
the iron in the heating chamber, which, when lined 
with dolomite, causes the metal to yield most of its 
phosphorus in the form of vapor. 
The pig iron made at Birmingham analyzes : 

Combined carbon 1*871 per cent. 

Graphitic " 1-7886 " 

Silicon 19597 " 

Phosphorus 0-6493 " " 

Sulphur 0-3386 " 

This, when treated by the Henderson process, be- 
comes tool steel by leaving in 0'75 per cent of the car- 
bon. The pig is treated in the furnace with red fossil 
hematite ore, raw dolomite, and fluorspar. The time 
from charging the pig iron to pouring the steel is 5% 
hours. 
The steel analyzes : 

Carbon 0'75 per cent. 

Silicon 0-009 " " 

Phosphorus 0'051 " •' 

Manganese . ..trace. 

Experts at the railroad and other machine shops 
say it is equal to Mushet's, that they pay 48 cents per 
pound for wholesale. Mr. Vittur, a noted cutler at 
Atlanta,- Ga., made some razors from it which he says 
are equal to those that he imports English steel for. 

Pig iron and ore with 25 per cent of scrap steel pro- 
duced soft steel, with use of flourspar and dolomite, in 
three hours from charging pig metal to pouring steel. 
It analyzes : 

Carbon 0'20 per cent. 

Manganese 0*78 

Phosphorus ' 0*075 " *' 

The analysis of the slags is : 

Metal iron, as peroxide 8*190 per cent. 

Silica 29-250 " •' 

Sulphur 0095 " " 

Phosphorus 11035 " " 

The remainder of the slag is lime and magnesia. 
The pig and ore contained about 13'5 pounds of phos- 
phorus, and there was0'7 pound left in the steel; the 
difference, about 10% pounds, was volatilized. The iron 
ore used was 250 pounds of 45 per cent metallic iron, and 
there was about 200 pounds of slag to the ton of steel, 
so that] about 85*per cent of the iron in the ore was re- 
duced to metal, and added to the steel in the furnace. 
A large portion of the phosphorus in the ore was vola- 
tilized. 

The vaporized phosphorus will be conveyed to am- 
monia refrigerating chambers and condensed to hy- 
drous phosphoric acid, and afterward used for fertil- 
izing, either by mixing it with lime or by sprinkling it 
over land. 

The ores of Alabama range from '18 to 37 per cent 
of phosphoric acid. Pig iron smelted from mixtures 
that will give it 3J-j per cent is readily converted to 
steel with but 0*05 per cent of phosphorus. The residue 
— except the small portion in the slag — is from 80 to 90 
per cent of that in the pig and ore, and is vaporized 
and becomes an available by-product for the mere 
nominal cost of condensing it in water ; 150 pounds of 
the acid may be thus produced per ton of steel, and is 
worth as much as the steel costs to make from pig 
iron, costing $8 per ton, or is worth $12 to $14.50 per 
ton in excess of the steel, which costs $11, if by-pro- 
ducts are not saved. Royalties for use of the patents 
will be charged that will be commensurate with the 
advantages gained. Since the publication of the Hen- 
derson patents, in 1883, M. H. Moissan, a French 
chemist, has contributed several papers to the public 
journals, upon the vaporization of phosphorus, and 
utilizing it by condensing it with milk of lime for fer- 
tilizing. 

The Henderson steel contains but one-third to one- 
half of the phosphorus of that usually present in Bes- 
semer steel, which ranges from 10 to 0*15 percent. 

The Henderson furnace will produce four times as 
-many charges per day as the regenerative furnace, as 
it has two working chambers. The molten iron from a 
blast furnace is poured into one of the chambers lined 
with sand, where it is treated with iron ore to remove 
silicon and half its carbon. This takes about 2 hours. 
The molten metal is then transferred to the other cham- 
ber, where all the carbon and the phosphorus are re- 
moved, and the scrap of the works is melted. That will 
take 2 hours. So that the melts or casts may be made 
every three hours, which gives an hour on each cast 
for repairs, and charging and tapping the metal. 
The consumption of coal in this way of working is 
about 3 bushels. per ton of steel, which is about one- 
sixth of that used abroad in the Siemens furnace. The 
coal costs $1.75 per ton delivered, which is less than 3 
cents per 1,000 cubic feet of combustible gas. It is of 
excellent quality, equal, in fact, to any mined in this 
country for this use. 
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AN IMPBOVED EOTAKY ENGINE. 
A rotary engine in which the steam is introduced 
into the piston, and the latter, which is eccentric, 
rotates in a circular casing or cylinder having yielding 
abutment blocks which bear against the periphery of 
the piston, has been patented by Mr. James E. Snevely, 
of Chetopa, Kansas, and is illustrated herewith 
through two vertical sections. The piston is keyed on 
a shaft passing through the casing and carrying a band 
pulley, the journal boxes being provided with suitable 
packing and retaining plates. Recesses are formed in 
the piston having an S-shaped partition between them, 




BNEVELY'S ROTARY ENGINE. 
SNEVELY'S EOTAEY ENGINE. 

the steam chests, and by means of ports into an annu- 
lar space between the casing and piston. The piston 
has ail eccentric portion which has a perfect contact 
bearing with the inner wall of the casing by means of 
a yielding block in a recess on its periphery, the eccen- 
tric also acting alternately to press back abutment 
blocks adapted to slide on anti- friction ball bearings in 
recesses in the arms of the casing. The steam supply 
pipe connects with a passage communicating with a 
circular chamber in which is a rotary valve, by means 
of which steam may be directed into either of the 
branch pipes connecting with the steam chests at the 
ends of the piston, the arrows showing the direction of 
the steam when admitted into the right hand pipe. 
The valve chamber also connects with a steam dis- 
charge pipe, the valve being turned by means of a 
handle or wheel to direct the steam into one or the 
other of the branch tubes, when the opposite tube will 
form the outlet pipe. The configuration of the recesses 
in the piston are such as to cause the steam to effec- 
tively drive it, and the parts in frictional contact are 
so self-adjusting that when they become worn they 
will still form tight steam joints. 



AN IMPBOVED NUT LOCK. 

A nut lock that is very simple and inexpensive, and 
well calculated for application to railroad rails and for 












BENNIE'S NUT LOCK. 



as used on crossing switches and all railway joints, and 
is easily put on either new or old bolts and angle 
splices, saving the nuts, bolts, and ends of the rails 
from undue wear. The loop being placed on the bolt, 
with the straight part of the rod resting on the foot of 
the angled fish plate, and the nut carried to its place, 
the part, F, is forced into place, and a chisel or wedge is 
driven behind the bent portion, C, throwing it outward 
into the path of the corners of the nut, or a tool espe- 
cially designed for the purpose may be employed for 
bending the arm, C. The nut cannot then become 
accidentally loosened until the arm is driven back to 
its original position. It is said that this nut lock has 
already given great satisfaction for its simplicity, effi- 
ciency, and durability, in railroad service. 

m 1 m 1 m 

Queer Name for an American War Vessel. 

We read in one of the accounts of the launching of 
the new gun boat Yorktown and dynamite cruiser re- 
cently, at Philadelphia, that the latter's name was kept 
a profound secret, and that no one but Secretary 
of Navy Whitney knew of her name until she started 
on her slide into the waves, christened the Vesuvius. 
There was no mystery about the Yorktown, every one 
knew what she was to be called, as they have the rest 
of our ships, so soon as their keels were laid ; but Vesu- 
vius was kept back. Why, no one seems to know. If 
as a surprise, it succeeded, for our people are surprised, 
and justly so, that a United States man-of-war should be 
named after a foreign mountain. Are there so few 
mountains in our own broad land that could grace 
and dignify this boat, that an Italian one should be se- 
lected to be floated over our waters on the stern of this 
experiment — this Simon Pure Yankee invention ? 

It has been a custom, even if not a law by observ- 
ance, to name all our war ships after our own States, 
rivers, mountains, villages, and hills, and are we now 
so devoid of these that our limited navy cannot be sup- 
plied with an appropriate one ? Or is it that some one 
in authority is devoid of imagination, patriotism, or a 
dictionary ? Our fathers had no trouble in their selec- 
tions, vide the Congress, Constitution, Cumberland, 
Saratoga, Saranac, Kearsarge, Independence. 

Better stop with Vesuvius, Mr. Secretary, or why 
refrain from calling our next ship the London, Moscow, 
Hong Kong, or Popocatapetl ? J. O. D. 



other uses, has been patented by Messrs. Frank and 
John Rennie, of No. 339 East Fifth street, Dayton, 
Ohio, and is illustrated herewith, Figs.'l and 2 show- 
ing its application in securing rails, and Fig. 3 being a 
detail view. This nut lock is made of round or square 
rod iron or steel, bent into the form shown in Fig. 3. 
It can be made to fit all sizes of bolts and nuts, such 



Improved Photographic Plates. 

At a recent meeting of the Franklin Institute, Fred- 
erick E. Ives communicated an important discovery in 
isochromatic photography made by himself. After 
referring to the objections made to the process employ- 
ing collodion emulsion and chlorophyl, which is claimed 
to be the only one published which shows a difference 
between a black and a deep red without over-exposing 
orange and yellow, he said : "At last I have succeeded 
in securing, by a surprisingly simple procedure, the 
full action of chlorophyl upon commercial gelatine bro- 
mide plates. 

" The results are already superior to anything that can 
be obtained with cyanine. The degree of color sensi- 
tiveness obtained appears to bear a definite relation to 
the general sensitiveness of the plate employed, which 
should, therefore, be of the most rapid kind. They are 
prepared by flowing with the alcoholic solution of chlo- 
rophyl, then drying rapidly, then soaking in water for 
at least five minutes, after which they may be used at 
once. With the two year old chlorophyl employed the 
absolute color sensitiveness is fully equal to that of the 
best commercial ' orthochromatic ' plates, and is so dis- 
tributed as to be capable of giving far more accurate 
results ; but the blue sensitiveness, which is greatly re- 
duced by cyanine and erythrosin, is actually increased 
by chlorophyl, making it necessary to use an extra 
deep orange color screen with these plates." 



AN IHFBOVED BAG HOLDER. 
A bag holder especially adapted for use with hand 
trucks, designed to hold the bag on the truck and at 
the same time to hold the mouth of the bag open, is 
illustrated herewith, and has been patented by Mr. 
Frank Gr. Fischer, of Harrold, Dakota Ter. It is 
mounted on a T-shaped frame, of which the vertical 
bar is notched and held to slide in a keeper, preferably 
secured to the rear of a cross bar of the truck, the 
notches in the bar being engaged by a pivoted pawl, 
held in place by a spring, whereby the frame can be 
adjusted at the desired height, according to the bag to 
be filled. On the cross bar of the frame are pivoted 
the lower ends of two arms, extending upward and 
being bent over and downward at their upper ends, 
which carry disks, each provided with a number of 
projections adapted to engage the inside of the bag. 

These arms are 
pressed apart by a 
U-shaped spring, 
secured in its mid- 
dle to a staple 
fastened on the 
cross bar of the 
frame, the ends of 
the spring having 
ears through 
which pass the 
upwardly extend- 
ing straight parts 
of the arms. 
When the bag 
holder is attached 
to the truck, the 
supporting arms 
rest against the 
front of the top 
cross bar of the 
truck, the operat- 
or releasing the 
bag, as its end is 
thrown from the 
foot of the truck, by pressing the bent parts of the 
pivoted arms toward each other, thus releasing the 
disks from the sides of the bag. 

— < hi » - 

AN IHFBOVED SUSPENDEB BUCKLE. 
A suspender buckle in which the clamp is securely 
held in place and firmly guided on the side bars is illus- 
trated herewith, and has been pat- 
ented by Mr. William J. Walters, of 
Prospect, N. Y. The bottom cross- 
bar of the buckle frame has in its 
middle an aperture, preferably 
made by bending part of the cross- 
bar outward and securing to the 
crossbar a sleeve which has part of 
its middle cut away at the front. 
The aperture may also be formed by 
splitting the middle part of the 
crossbar, or by forming a loop 
therein, and dispensing entirely 
with the sleeve. Continuations of 
the inclined portions of the clamp 
pass through the aperture, whereby 
the clamp is prevented from moving 
sidewise, and obviating a binding 
of the bearings on the side bars of 
the buckle frame, so that the clamp is readily adjusted, 
and at the same time its hooked part is prevented from 
passing above the lower crossbar. 



AN IMPBOVED STOCK TETHEB. 

A cheap, durable, and efficient tether, in which the 
parts are arranged to prevent the animal from becom- 
ing entangled in the tie rope, is illustrated herewith, 
and has been patented by Mr. William Overaker, of 
Hillsborough, N. C. The post is braced by properly 
arranged guy ropes, and to its upper end is bolted a 
bracket with tubular socket within which a vertical 
standard is held. The upper end of the standard is 
slotted, and in the slot is pivotally mounted a beam, 
normally upheld by a spring secured to the standard, 
and arranged to have a certain amount of play in a 
stirrup-like loop carried by the beam. A weight is at- 
tached to the short end of the beam, while to the long 
arm is secured a shackle by which a tie rope is attached 
to the beam, leaving the animal free to graze anywhere 
about the post within a radius equal to the combined 
length of the rope and the long arm of the beam, the 
slack of the rope being taken up as the animal ad- 
vances toward the post, by the elevation of the free end 
of the long arm of the beam by the spring and weight. 
If desired, the spring may be dispensed with and the 
weight alone employed, there being different apertures 
in the beam through which the pivot bolt may be 
passed for properly balancing the beam. 




FISCHER'S BAG HOLDER. 




WALTERS' SUS- 
PENDER BUCKLE. 



Improved mall Bags Still Needed. 

The recent call of the Postmaster-General for pro- 
posals for supplying the United States Post Office De- 
partment with improved letter pouches and mail bags 
resulted in the presentation of no less than fifty-one 
new contrivances, all of which were rejected. Each party 
was required to furnish two bags, fully completed for 
use, but not to be adopted unless, in the opinion of the 
committee, they should appear to be of value for the 
service. There is a further opportunity for ingenious 
people to see what they can do. 




OVERAKEB'S STOCK TETHEB. 
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AN IMPBOVED PADDLE-BELT. 
A special construction of an endless belt armed with 
paddles, and adapted to run over end pulleys, to give a 
long, straight stroke in the water, in propelling vessels, 
is illustrated herewith, and has been patented by Mr. 
William H. Silsby, of Martin's Ferry, Cal. Beneath 
the ends of each paddle the belt is bent to the curve of 
the pulleys, and to this curved portion are riveted or 




SILSBT'S PADDLE-BELT. 

otherwise secured rigid plates, in the shape of cylindri- 
cal segments conforming to the ' pulleys, these plates 
serving as a base for the rigid attachment of paddles, 
while causing the bands in passing over the pulleys to 
embrace them as they would if wholly flexible. The 
paddles have their feet riveted to the middle part of 
the plates, and are further strengthened by inclined 
braces having their other ends secured to the outer 
ends of the plates, whereby they are firmly held in a 
position perpendicular to the bands. The straight 
draught of such a paddle belt gives a large hold on the 
water, and, where two of them are used on the bottom 
of a boat, great facility in turning is afforded by run- 
ning one backward and the other forward. 



AN IMPBOVED GATE. 
The illustrations herewith represent a patented gate 
of the Pearl Gate Company, of North Lansing, Mich., 
one of the views showing the gate elevated to allow 
small stock to pass under. A heel post is attached to 
the hinge post by means of an eye and staple hinge, 
and the upper and lower rear corners of the gate are 
provided with brackets, the upper one of which has an 
anti-friction roller which bears against the outer face 




the lever, it is provided with a truss rod, whereby it 
may be made lighter. When the free end of the lever 
rests upon anyone of the stops on the front stile of the 
gate, the latter is prevented from sliding down to the 
ground, and may be swung upon its hinges. When the 
gate is closed, the lever should be detached from its 
rest and allowed to drop to its lowest position. The 
gate automatically latches itself as the free end of the 
lever strikes the latch post, the lever being thus thrown 
off from the stop on the outer stile of the gate, and be- 
ing caught on the stop of the latch post next below. If 
it is desired to hold the gate in a higher or lower closed 
position, for allowing small stock to pass under, such 
adjustment is readily obtained by placing the free end 
of the lever in one stop or another, thus moving the 
gate vertically. 



A Four million Dollar Ship. 

A great sensation was recently made at Newcastle- 
on-Tyne, when the new war ship Victoria was slowly 
towed from Elswick, down the river and out to sea, by 
seven steam tugs. The river banks were lined with 
people on both sides at all the more important centers 
of population. The voyage was accomplished without 
any hitch. At the Swing Bridge there were very few 
inches to spare in the width of the opening, and at one 
time fenders had to be used to soften down a slight 
collision. In crossing the bar, thanks to the work of 
the Tyne commissioners, there was plenty of depth of 
water, notwithstanding the heavy draught of the en- 
ormous vessel. On reaching the open sea several hours 
elapsed while the compasses were being adjusted, and 
then the vessel, propelled by her own engines, was 
quickly out of sight. On arriving at Sheerness, she 
was taken in charge by the Medway Steam Reserve au- 
thorities. Some time will elapse before she is fit for 
active service, but no efforts will be spared to finish 
her as soon as possible. Her cost to the country will 
be over $4,000,000. 
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AN IMPBOVED APPABATUS FOB EXAMINING OSES. 
An apparatus for examining rocks, to determine 
whether they contain metallic ores, has been patented 
by Messrs. John R. Williamson, of Seattle, Washington 
Territory, and William W. Hickies, of Oakland, Cal., 
and is illustrated herewith, one view showing the ex- 
amination thereby of rocks in situ, and the other rep- 
resenting the examination of detached rocks. One pole 
of a battery is connected with one terminal of a tele- 
phone receiver by means of a wire in the usual way, 
the remaining pole of the battery being connected by 
a conductor with a brush provided with a suitable han- 
dle, while the remaining terminal of the telephone re- 
ceiver is connected by a conductor with a similar brush 
having a like handle. In examining rocks in place, the 
two brushes forming the terminals of the conductors 
connected with the telephone and battery are drawn 
along the face of the rock, while the telephone is held 
to the ear of the operator. If the rocks contain metals 
they conduct the current, and the movement of the 
brushes along the rough face of the rock causes varia- 
tions therein, which are audible through the telephone, 
there being no sounds produced when the rock contains 
no minerals. In examining detached portions of rock, 
the latter are placed upon a conducting plate connected 
with the telephone through the battery, and the brush 
at the other terminal is touched to the rock, which, if 
it contains metal or metallic ores, will cause sounds to 
be heard in the telephone. Instead of using the con- 
ducting plate, the fragments of rock may be examined 
by being placed upon insulating material, and bringing 
both brushes in contact with each specimen. Other 
means of indicating the passage of the current may be 
employed instead of the telephone receiver, as the ope- 
rator may place the conductors on his tongue and note 
the sensations due to the completion of the circuit, or 
a galvanometer may be employed, or a paper saturated 
with salt, which will be decomposed by the current, 
making marks on the paper, 
although the telephone re- 
ceiver is preferable from its 
portability and effectiveness 
and the ease with which it is 
managed. 

For further particulars with 
reference to this invention 
address Mr. John R. William- 
son, Seattle, Washington Ter. 



pound recess, in one division of which |the rail fits, as 
shown in Fig. 2, while in the other division fits a hori- 
zontal member of an angular fish plate having 'its 
under surface partially conformed to the contour of 
the rail flange and partially concaved, its vertical 
member being also concaved on its inner bearing sur- 
face. The means for binding the fish plate to the rail 
and to the chain will be readily seen from the sectional 




HARRINGTON & KEANE'S CHAIR AND FISH PLATE. 

view, the under surface of the sleeper being concaved. 
When the device is applied simply' 1 as a chair for 
clamping rails at any part of their length, the con- 
struction is similar, except that the vertical member 
found in the fish plate is omitted. The sleeper may 
be made of any suitable material, but iron is preferred. 



AN IMPBOVED FBUIT JAB. 
A fruit jar combined with an adjustable ring to com- 
plete or form the sealing groove for the cap is illus- 
trated herewith, and has been patented by Messrs. 
John B. and Robert Johns, of Massillon, Ohio. The 
jar has a sealing surface blown or formed on the out- 
side of its neck, in such way that it will not have to be 
taken back to the furnace to form the rim or groove. 
The cap is preferably made of thin metal, and made to 
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JOHNS' FRUIT JAB. 



slope downward and outward on the exterior of the 
neck to a point below which is an annular groove, 
wherein the wax or sealing composition passes under 
the edge of the cap in closing the jar. The adjustable 
ring which forms the sealing groove for the cap in- 
clines outward in an upward direction when in place, 
its ends being preferably made to overlap one another, 
and the outer end bent outward to form a lip for con- 
venience in opening the ring, which is a spring one, 
self-adjustable to the jar. The ring is applied to the 
jar after the latter has been charged with fruit or other 
contents, the cap being then put in place and the seal- 
ing composition subsequently filled in. To unseal the 
jar the ring is first removed, thereby exposing the wax 
or sealing composition so that it can be readily knocked 
or picked off. 



A LIFTING AND SWINGING GATE. 

of the heel post, while the lower one has a similar roller 
bearing against the inner face of the heel post, these 
brackets loosely embracing the heel post, so that the 
gate can be readily raised and lowered. At about the 
center of the gate a lever is fulcrumed, its rear end be- 
ing supported by a link from the upper end of the heel 
post, while the front stile of the gate has a series of 
staples, and a guide rod or bracket, between which and 
the gate the free end of the lever projects enough to 
overlap the latch post, having stops at varying heights, 
these stops being at different heights from the staples 
on the gate. Ai the weight of the gate it ■untained by 



A [COMBINED TIE, CHAIB, AND 
FISH PLATE. 
A novel construction of tie, 
chair, and fish plate combin- 
ed, for holding railway rails 
in position, and clamping 
them to the ties, is illustrat- 
ed herewith, and has been 
patented by Messrs. Daniel 
Harrington and Morris A. 
Keane, of No. 149 Albany 
Street, New Brunswick, N. 
J. The ehair ha* a item* 




WILLI AMiQN fc HICKIES' APPABATUS FOB EXAMINING ORES. 
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The master Car Builders' Committee on Standards 
and Appliances for the Safety of Trainmen. 

The railroad commissioners of the State of New York 
report that during the year ending September 30, 1887, 
there were 199 railroad employes killed and 896 more 
or less severely injured in the performance of their 
duties. These accidents are classified as follows: 



Killed. Injured. 
Fell from train, engine, or care, or getting on or off 

trains 48 153 

Striking low bridges, switches, tunnels, etc 8 9 

Coupling or uncoupling care 20 437 

Walking or being on the track 102 88 

Catching foot in frog or between rails 4 7 

Derailment 1 19 

Collisions. 6 40 

Othercanses 10 144 

199 896 

According to Poor's Manual, the number of locomo- 
tives owned by railroads in the State of New York in 
1886 was 2,722, and in the whole country 26,415. It 
will be quite safe to say that there were ten times as 
many locomotives in the whole country as there were 
in New York during the period covered by the railroad 
commissioners' report. If the average number of 
persons killed or injured per locomotive is the same 
elsewhere, the number of casualties to railroad em- 
ployes in the whole country would be ten times the 
above figures, or a total in round numbers of 2,000 
killed and 9,000 injured. 

No pretense is made that this estimate gives the 
number of employes killed and injured with anything 
more than an approximation to accuracy. It must be 
remembered, though, that whatever errors there may 
be in the reports of accidents to the railroad com- 
missioners, and of the number of locomotives in the 
country, are errors of omission, and that probably 
both the number of accidents and of locomotives are 
greater than reported, which would make the above 
estimate too low rather than too high. Nevertheless, 
with any reasonable deduction the record of frightful 
suffering, pain, and sorrow will be more than sufficient 
to emphasize the following inquiries, the aim of which 
is to elicit information that will indicate how the num- 
ber of such accidents may be diminished. 

All railroad officers and employes, whether members 
of the Master Car Builders' Association or not, are 
therefore requested to answer the following questions : 

1. What defects are there in the present construction 
of cars and locomotives which cause accidents to rail- 
road employes by falling from trains, engines, or cars, 
or of accidents of getting on or off trains 1 

2. What changes could be made in cars or locomo- 
tives which would diminish the number of such acci- 
dents ? 

3. What kind of couplers and dead blocks are the 
most dangerous to employes in coupling cars ? 

4. What kind of coupler and dead blocks do you 
think are the least dangerous to employes ? 

5. Has the introduction of automatic couplers thus 
far lessened the danger of coupling cars ? 

6. Would the general introduction of automatic 
couplers in your opinion diminish the danger of coup- 
ling cars ? 

7. Can you suggest any way of lessening the number 
of accidents to employes from " walking or being on 
the track"? 

8. How can employes be prevented from "catching 
their feet in frogs or between rails " ? 

9. In what way may any other kinds of accidents to 
employes be prevented or the number lessened ? 

All railway officers and employes who see this cir- 
cular are earnestly solicited to answer it, and thus add 
the weight of their testimony in helping to reduce the 
terrible sacrifice of life and limb which is annually ex- 
acted from our railroad employes. 

» « > > » 

Soapstone Faint for Iron. 

Both in China and Japan, soapstone has long been 
largely used for protecting structures built of soft stone 
and other materials specially liable to atmospheric in- 
fluences. It has been found that powdered soapstone 
in the form of paint has preserved obelisks formed of 
stone for hundreds of years, which would, unprotected, 
have long ago crumbled away. Seeing what a preserv- 
ative quality this material has, it is specially of inter- 
est to shipowners to learn that Mr. Goodall has, in the 
course of many experiments, " found nothing to take 
hold of the fiber of iron and steel so easily and firmly as 
soapstone." For the inside painting of steel and iron 
ships, it is found to be excellent. It has no anti-foul- 
ing quality, but is anti-corrosive. 

s hi a 

A Hero of the Throttle. 

In the recent accident at Huntingdon, says the Phila- 
delphia Ledger, Engineer Robert Gardner, perceiving 
that a collision between his own train and another 
was inevitable, stayed at his post, kept his hands on 
the throttle and brake, and so met his death. While 
being lifted from the wreck, he asked if any of his 
" passengers " had been killed, and when informed that 
they had all escaped, he said, regardless of his own 
mortal hurt : " That's good, lay me down. Goodby, 
boys." 



AH IMPROVED SELF-INKING PRINTING PEESS. 
A press which has a revolving bed adapted to serve 
as an inking pad upon one face and platen on the other 
face is illustrated herewith, and has been patented by 
Mr. Thomas H. Cole, of 396 Broadway, East Albany, 
N. Y. The rubber or metal type are firmly fixed, face 
downward, on the under surface of the type carrier, 
which moves up and down between the vertical stand- 
ards as the crank shaft is operated by the hand wheel. 
Centrally under the type carrier is journaled a block, 




COLE'S PRINTING PRESS. 

upon one trunnion of which is keyed a grooved wheel, 
around which passes a cord attached to one end of a 
spiral spring, the other end of the cord being fastened 
to the end of the type carrier, the arrangement being 
such that on each upward motion of the carrier the 
block is caused to make one-half of a revolution, re- 
maining stationary on the downward motion.' One side 
of this revolving block forming an ink pad, the type on 
the carrier are inked by one down stroke. As the car- 
rier rises, the other side of the block is presented, on 
which the card or paper to be printed is placed, when 
the impression is given by the next down stroke, the 
following reversal of the revolving block, to present the 
inking pad uppermost, operating also to deposit the 
printed matter in any suitable receptacle beneath the 
revolving block. 

« i n» 

AN IMPROVED GATE. 
A gate adapted to open fully sidewise, or to afford a 
partial opening below the gate, is illustrated herewith, 
and has been patented by Mr. Judson N. Hatcher, of 
Americus, Mo. Its longitudinal rails are pivotally con- 
nected to three pairs of uprights, and a metal rod, bent 
double to form a stirrup, is pivotally connected to the 
lower outer corner of the gate, its upper cross-bar 
being adapted to engage any one of a series of notches 
or teeth on the upper edge of a board pivotally held on 




HATCHER'S GATE. 

top of the gate between the inner uprights. This 
board moves freely on the top rail as the gate is raised 
or lowered, the stirrup rod engaging the different 
notches to hold the gate in a raised position. A simi- 
lar stirrup rod, pivotally connected near the middle of 
the gate, is adapted to engage notches or teeth in the 
upper edge of the outer part of the top rail of the gate, 
the engagement of both stirrups distributing the strain 
and increasing the strength of the gate. The gate 
latch is surrounded by a spiral spring on its inner end, 
to hold the latch in its outer position, the latch being 
moved laterally to open the gate by a vertical lever 
fulcrumed on one of the gate rails. 



[Botanical Gazette.1 
How to make Leaf Prints. 

Several years ago, I devised a method of taking leaf 
prints of marked beauty, and a specimen of the work 
recently sent to Dr. Gray elicited the reply : " It is a 
new way. Better send account of it to Botanical Ga- 
zette," etc. I do so, prompted by the belief that the 
method may be of actual usefulness to the botanist, as 
well as a refining recreation for those who love nature 
" on general principles." 

There will be needed for the work : L, A small ink 
roller, such as printers use for inking type. 2. A quan- 
tity of green printer's ink. 3. A pane of stout window 
glass (the larger the better), fastened securely to an 
evenly planed board twice the size of the glass. A 
small quantity of the ink is put on the glass and spread 
with a knife, after which it is distributed evenly by 
going over in all directions with the ink roller. When 
this has been carefully done, the leaf to be copied iR 
laid on a piece of waste paper and inked by applying 
the roller once or twice with moderate pressure. This 
leaves a film of ink on the veins and network of the 
leaf, and by placing it on a piece of blank paper and 
applying considerable pressure for a few moments, the 
work is done, and when the leaf is lifted from the 
paper, the impress remains with all its delicate tracery, 
faithful in color and outline to the original. 

To get the best results, however, several points 
must be carefully noted. Get a quarter or half a 
pound of dark green ink, which is put up in collapsi- 
ble tubes, costing from 50 cents to $2 a pound, accord- 
ing to quality. As sold, it is invariably too thick for 
this purpose, and should be thinned by adding several 
drops of balsam copaiba to as much ink as may be 
taken on a salt spoon. 

Much depends on the proper consistency of the ink. 
In inking, the leaf is apt to curl on the roller, but it 
should part readily from it. In case it sticks tightly, 
the ink is too thick. Take care that the ink is evenly 
distributed on the glass and roller, as it is essential 
that each part of the leaf receives an equal coat- 
ing of ink. If the leaf is large, ink it part by part, 
keeping the roller supplied frequently. A roller three 
inches long, costing 40 cents, will answer for all small 
leaves and branches of plants. (Clean the roller with 
benzine after using.) If the leaf is finely veined, the ' 
lower surface makes the better print, but if the veins 
are coarse and large, the. upper surface may be used. 
If the specimen is fleshy or brittle, allow it to wilt 
until it becomes more pliable, or, if necessary, it may 
be pressed and dried first. In most cases the best copy 
is obtained after taking one or two impressions, as the 
leaf takes the ink better after several applications. A 
good quality of unsized paper that is made slightly 
damp by putting in a cellar several hours before using 
is best for general work, but in other cases well sized 
paper will take a copy that will allow a foliotype 
(may' I coin the word ?) to bear inspection side by side 
with a good lithograph. I find a copying press very 
valuable in making the impression, especially if the leaf 
is at all coriaceous. If it be soft, it should be covered 
with a few thicknesses of newspaper. If it is irregular 
in thickness, paper may be laid over the thin parts, 
so that equal pressure is received. This is necessary 
with all leaves that have thick stems. If the leaf or 
branch is very irregular or delicate, or in the absence 
of a press of any kind, the specimen may be covered 
with several layers of paper, and held in place with one 
hand while the pressure is applied with the thumb or 
palm of the other hand, as required. 

These particulars are as complete as practicable. Ex- 
periment will lead to many improvements in details. 
Employ .tact and neatness, and you will be surprised at 
the result. For illustrating monographs and similar 
papers where the number is too limited to warrant an 
expensive lithograph, for identifying a rare specimen, 
or as an adjunct to an herbarium combining porta- 
bility, unalterability, and beauty withal, the method 
seems particularly fitted. But aside from this, others 
may find a delightful and instructive recreation in 
taking prints of the entire flora of the old farm, the 
trees of a certain grove, the native annuals, of a county, 
the ferns of a State.or any other special field that seems 
most inviting. Such copies may be taken in a blank 
book suited to the purpose, or, better, take them on 
single sheets of uniform size, as in this way imperfect 
copies may be thrown out, and when the work is com- 
pleted they may be named, classified, and bound, 
making a volume of real value and worthy of just pride. 
I /would esteem it a favor as well as a pleasure to hear 
personally from any who may employ this method in 
any way, the coming season, concerning the progress 
of their work, with its attendant imperfections and 
successes. Horace M. Englb. 

Marietta, Pa. 

Silver Plating Solution. 

Dissolve in a pint of distilled water 50 grains of sil- 
ver nitrate and %% oz.'av. of potassium iodide. Employ 
a current of moderate strength. When a sufficiently 
thick deposit has been obtained, wash the object with - 
a solution of potassium iodide in water (1 -A), then with 
pure water, and burnish. 
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LAUNCH OF THE YORKTOWN AND VESUVIUS. 
(Continued from first page.) 
minutes later the Vesuvius followed her. The larger 
of the two vessels was the United States gunboat No. 
1, henceforward to be known as the Yorktown. As 
she started down the ways she was named by Miss 
Cameron, daughter of the Hon. Don Cameron, of 
Pennsylvania. The ship is an unarmored vessel. 
Her length is 230 feet, width 36 feet, with a mean 
draught of 14 feet. She measures 1,700 tons. 

Having no projecting keel on her bottom, bilge keels 
are provided, one on each side. These are designed to 
counteract any undue tendency to rolling. Her bow, 
which is strengthened internally, projects forward below 
the water line, so as to form an efficient ram. The stem 
is adorned with quite an elaborate carving in the place 
of a figurehead, and near the top, directly in the line 
of the stem, an ominous opening appears, whence it is 
proposed to eject torpedoes. The stern overhangs the 
rudder to such an extent as to appear quite ungraceful 
when out of water. 

Within the hull little is in place, except portions of 
the bulkheads and decks. She will be well divided into 
water-tight compartments. The coal bunkers are to 
be arranged along each side, so as to afford protection 
to the machinery. They alone are to have a capacity 
of 400 tons of coal, and will offer a protective body 
of coal about nine feet thick. Across the ship, within 
the hold, an arched deck is carried. This springs on 
each side from a line three feet under water, and rises 
at the center to the water level. It is of three-eighths 
steel plates. Under this deck are the magazines, steer- 
ing gear, and boilers. Six sponsons are provided for 
guns, and the six principal pieces will be of six inches 
caliber. She is built throughout of steel. She will be 
provided with a full electric light plant, and all her 
equipments will be of the most improved and modern 
type. 

The ship is to be propelled by twin screws, carried by 
9% inch shafts of Wbitworth fluid compressed steel. 
The shafts are hollow. For each screw a horizontal 
triple-expansion engine is provided. These engines, 
and those of the Vesuvius, will be illustrated in a suc- 
ceeding issue of the Scientific American. The three 
cylinders are respectively of 22 inches, 31 inches, and 50 
inches diameter, and the stroke of each piston is 30 
inches. The cranks are equally spaced as regards angu- 
lar disposition. A horizontal engine, arranged for driv- 
ing a screw shaft in a ship, fills up a large space later- 
ally, for which reason the engines are arranged one 
forward of the other, the order of the cylinders being 
reversed, one engine having its low pressure cylinder 
forward and the other one having its low pressure cyl- 
inder aft. One shaft, therefore, exceeds the other in 
length. 

The type of boiler adopted for both the vessels is a 
modified locomotive boiler, with corrugated cylindri- 
cal fire boxes set within the shell. They are built to 
carry 160 pounds of steam, each ship having four. 

The engines of the Yorktown have heavy composi- 
tion journal boxes, and are metallic packed. The 
valves are cylindrical and balanced. The valve gear, 
Marshall's type, is worked by an auxiliary steam cyl- 
inder, so that without effort the engine with its three 
cylinders can be instantly reversed by a single hand. 
The steam boilers and engine are to develop 3,000 indi- 
cated horse power, and a speed of 17 knots is expected. 
The United States pneumatic dynamite gun boat, as 
she descended the ways, was named the Vesuvius, by 
Miss Breekenridge, daughter of Congressman Breek- 
enridge, of Kentucky. Our readers have been in- 
formed of the nature of her armament as regards its 
general features — the Zalinski torpedo gun. 

The recent experiment upon the Silliman was fully 
illustrated and described in our columns.* 

The accuracy and efficiency of the weapon can be 
judged of from the record. But while that trial, suc- 
cessful as it proved, was executed with an eight inch 
gun, the new vessel is to carry three guns of sixteen 
inch caliber. Vastly greater destructive powers will 
be developed by them. They will throw projectiles 
each containing six hundred pounds of explosive gela- 
tine a distance of over a mile. The guns are to be 
capable of maintaining a rate of discharge of two pro- 
jectiles per minute. 

The three tubes are to be placed forward in the ship, 
their ends projecting above the deck well forward, 
while their breeches are down in the hold. They are 
to be set at a fixed angle of 16°. The range is to be ad- 
justed by varying the amount of air admitted. The 
eight inch projectile has reached a destructive range 
of one mile with about the same elevation. The range 
will be undoubtedly much greater with the larger 
projectile. All the details of the loading and discharg- 
ing mechanism are to be as perfect and automatic as 
possible. Within the hold are stowed a quantity of 
heavy tubes to contain the compressed air. 

In firing practice, the distance of the mark must be 
estimated and the discharge valve set accordingly. 
The vessel is then turned until the gun points to the 
mark, when the projectile is discharged. Should the 
vessel be rolling, the discharge must take place when 



she is on an even keel, the artillerist waiting his time. 
The pitching will tend to alter the range, but owing to 
the high trajectory the effect will be far less than in 
ordinary gun practice. An inclination of over 4°, due 
to pitching, is not looked for in any ordinary sea. 

A gun of about the same size has been constructed 
for the Italian government, ultimately to be erected 
at Spezia. This piece is now the subject of experi- 
mentation at Fort Lafayette, New York harbor, in the 
charge of Lieut. Zalinski, and will show what is to be 
expected from the armament of the new ship. 

The Vesuvius is built of steel. She is 246 feet long, 
26}£ feet wide, with S% feet mean draught. Thus she 
is sixteen feet longer than the Yorktown, and only a 
little over two-thirds her width. She is of 700 tons 
measurement. These dimensions, as well as the ele- 
gance of her model, indicate high speed, and her 
machinery is built to attain the same end. She is to 
have twin screws. The machinery comprises two ver- 
tical engines, each with four cylinders arranged for 
triple expansion. Of the cylinders belonging to each 
engine, one is 21J£ inches, one 31 inches, and two 34 
inches diameter. The stroke is 20 inches. The en- 
gines are not yet complete, but a good idea of what 
they will be is afforded by the cut. The four cranks 
are disposed at angles of 90° with each other. They 
are similar as regards valve gear to those of the York- 
town. The contract calls for 3,500 indicated horse 
power, but 4,000 is confidently expected. A speed of 
20 knots per hour, equal to about 23 statute miles, is 
to be attained. Her shafts, of Whitworth fluid com- 
pressed steel, are hollow and of 8 inches diameter. 

The vessel's sides are smooth plated with J^ in. steel, 
butt jointed, fastened by interior straps over the 
juncture lines. The joints are made as perfect as pos- 
sible, and are calked outside with a flat faced tool. 
The thinness of the sheets made it extremely difficult 
to give her a smooth skin, and the work must be re- 
garded as singularly successful. 

When all the machinery is in place, the Vesuvius will 
float low in the water, and if by her two screws she 
keeps bow on to her adversary, will present a very small 
target, and at the same time be able to discharge her 
torpedoes. 

Much other work of interest is in progress at the 
yard. Two of the new U. S. cruisers are being built, 
and a twin screw passenger steamer for the Central R. 
R. of New Jersey is nearly ready for launching. She is 
to run between New York and Sandy Hook, and will 
be the largest vessel of her style in the waters about 
New York. She is 250 feet long, 35 feet wide, and 10 
feet draught, and is to have 2,500 indicated horse 
power. 

For the new Long Island Sound steamer Connecticut, 
of the Stonington line, engines and boilers are in pro- 
cess of construction. They are of a new type for this 
class of boat ; being diagonal oscillating compound 
engines. The two cylinders are 56 inches and 104 
inches diameter, with eleven feet stroke. The boilers 
for this gigantic machine are to be 12J£ feet diameter 
and 19}£ feet long. A development of 5,000 indicated 
horse power is to be attained. The steamej - is now ap- 
proaching completion, and lies at the foot of 8th Street, 
on the East River, New York. 
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Improved Lamps Needed. 

To the Editor of the Scientific American : 

Notwithstanding all that has been said and written 
about the danger of oil lamps, it is stated, on reliable 
authority, that we have in the United States a daily 
average of three hundred accidents, entailing serious 
loss to life and property. 

The rapid spread of flames by the explosion or break- 
ing of a lamp is well known, but it is not generally 
known that the gas which occasions such disasters is 
formed in the brass receptacle which holds the wick, 
and not in the tank (as is commonly supposed) which 
contains the oil. The multitude of devices for prevent- 
ing lamp explosions go a great way to show that the 
subject has been very imperfectly investigated. 

The crowning defect of the ordinary kerosene lamp 
could not be more forcibly illustrated than by com- 
paring the wick holder to a miniature gas machine, 
generating gas and depositing it in the oil tank. This 
comparison may be more readily seen when it is con- 
sidered that the wick holder referred to has a flame of 
intense heat burning at the end of it. 

If inventors could diminish the danger attending the 
present use of kerosene oil, by some improved method, 
they would doubtless be deserving of public gratitude 
and compensation. W. H. 

^ h i^ 

To the Editor of the Scientific American : 

I have constructed an electric motor by the descrip- 
tion as published by you in the Scientific American 
of recent date. I followed the directions carefully ex- 
cept in the use of a cast iron field magnet and base all 
in one piece. 

The machine runs beautifully and develops con- 
siderable power. In testing it I placed it in a shunt of 
a 2,000 candle are lamp of the Thomson-Houston sys- 
tem, with a wad of paper between the ends of the lamp 
carbons. In this way the motor made about 1,000 
revolutions per minute, and runs very steady. On al- 
lowing the carbons to touch each other, the motor im- 
mediately starts off at a most terrific rate of speed, 
which we were unable to measure with a speed indi- 
cator, but think it must have been at least 10,000 per 
minute. At first I was afraid the coils would heat in a 
circuit of 4 or 5 amperes, or that the centrifugal force 
would spread the coils on the armature, but no harm 
was done. A continuous run of an hour did not heat 
the coils or bearings (brass) in the least, and lam much 
pleased with the machine. I propose to put up eight 
1 gal. cells of 18 or 20 electric light carbons in each, with 
3 zincs, 2J^ by 9 inches, to each porous cup, and connect 
in series, to run the motor. I propose also to construct 
another armature to fit the same field magnets, but 
wind to the same diameter with much smaller wire, say 
24 or 30, and use the machine as a dynamo, the field 
being the same as now (No. 16 wire). 

Thos. C. Harris. 

Raleigh, N. C. 



Chaoses of Level In tbe Coast of England. 

del et Terre states that attention was long ago di- 
rected to the changes of level that the southern coast 
of Great Britain is undergoing ; but that unfortunately 
the movements are so complicated that the study of 
them is not much more advanced than it was when they 
were first observed, when an attempt was made to ex- 
plain them by a variation in the level of the sea. Mr. 
Gardner, in a recent number of the Geological Maga- 
zine, expresses the opinion that the entire coast is in 
motion. 

In many places there are found remains of forests 
buried 65 feet below the level of the water. At Pen- 
zance human bones have been collected at a depth of 
40 feet beneath the limit of high tide, and at Carnan at 
a depth of 65 feet. The Isle of Wight has separated 
from English soil only since the beginning of the 
Christian era. But it is in Cornwall especially that the 
sea has encroached upon terra firma. The city of Poole, 
for example, is built upon a spot where, seventy years 
ago, the water was very deep. The dunes near this 
city, on the contrary, were in forty-four years (between 
1785 and 1829) encroached upon by the sea to the extent 
of nearly a thousand feet. The county of Kent seems 
to be rising, and that of Sussex to be rising on one side 
and subsiding on the other, while the counties more to 
the west are settling. 
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A Meteor. 

Dr. G. O. Williams, of Greene, Chenango Co., writes : 
" I witnessed last evening, April 21, at 7:30, a large 
meteor. It appeared in N.N. W. Elevation, 30. 0. Di- 
rection, east. Course, curved. Observed length of 
path, 20. 0. Terminated by separation into three or four 
fragments, nearly due north. Elevation, 15. 0. Heard 
no report. Duration, two seconds. Others may have 
observed the nmw.' 1 



A Cingalese Rock Fortress. 

For the first time for a number of years, theSigiri 
Rock, in Ceylon, has been scaled by a European, the 
feat on this occasion being performed by General 
Lennox, who commands the troops in the island. It 
is said, indeed, that only one European, Mr. Creasy, 
ever succeeded in reaching the summit. The rock is 
cylindrical in shape, and the bulging sides render tbe 
ascent very difficult and dangerous. There are gal- 
leries all round, a groove about 4 inches deep being 
cut in the solid rock. This rises spirally, and in it are 
fixed the foundation bricks, which support a platform 
about 6 feet broad, with a ehunam-eoated wall about 
9 feet high. The whole structure follows the curves 
and contours of the solid rock, and is cunningly con- 
structed so as to make the most of any natural sup- 
port the formation can afford. In some places the 
gallery has fallen completely away, but it still exhibits 
flights of fine marble steps. High up on the rock 
are several figures of Buddha, but it is a mystery how 
the artist got there, or how, being there, he was able 
to carry on his work. The fortifications consist of 
platforms, one above the other, supported by massive 
retaining walls, each commanding the other. Owing 
to the falling away of the gallery, the ascent in parts 
had to be made up a perpendicular face of the cliff, 
and General Lennox and four natives were left to do 
the latter part of the ascent alone. The top they 
found to be a plateau about an acre in extent, in 
which were two square tanks with sides 30 yards and 
15 feet respectively in length, cut out of the solid rock. 
A palace is believed to have existed on the summit at 
one time, although time, weather, and the jungle have 
obliterated all traces of it. During the descent the 
first comer had to guide the foot of the next into a safe 
fissure, but all reached the bottom safely after two 
and a half hours. It is said that the amount of work 
expended on the galleries is incredible, and the writer 
of the account of the feat doubts if all the machinery 
of modern times could accomplish the stupendous 
work that was achieved here in old days by manual 
labor alone. 
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Water Power for milling. 

The Post-Dispatch, of St. Louis, published in a recent 
number the following account of an interview between 
one of its reporters and Mr. Allan T. Gale, a Minne- 
apolis miller. Mr. Gale was apparently apprehensive 
regarding the prospects of Minneapolis as a center of 
flour milling, as he said : " We Minneapolis millers 
have for years been very anxious concerning the water 
supply. Year by year the amount of water coming 
over the Falls of St. Anthony has been diminishing, 
and this winter the trouble has been more serious than 
ever before at this season. The ice has always inter- 
fered with the operations of the mills, but this year the 
trouble has been the lack of water, and all mills with- 
out subsidiary steam power have either suspended 
operations or run at half power. Of the eighteen great 
mills, nine have substituted steam for water, while it 
is evidently a question of a very few years when all 
must do so. The decrease in the volume of water, 
caused by the diminution of the rainfall, generally 
ascribed to the cutting away of the timber, is not the 
only or indeed the most threatening danger that im- 
pends over the water power of Minneapolis, and bids 
fair to depose our city from its present position as the 
great Hour-producing point of the world. The rock 



be surprised by the number of new mills that will be 
erected. The region along the Red River of the North 
is excellent for wheat, in spite of the low temperature 
of winter, and the river itself furnishes ample water 
power for all the mills in the world, being one series of 
swift rapids. Many of our most enterprising men have 
thoroughly prospected this field, and last winter many 
contracts for land suitable for mill sites were closed. 
Of course the millers, and the citizens of Minneapolis 
in general, are inclined to laugh at the danger which 
threatens that city, but they are fully alive to its seri- 
ousness and imminence, and many of those now most 
vociferous in their declarations of the future greatness 
of the city have quietly made preparations to move 
elsewhere." 

m 1 1 1 a» 

IMPROVED PLATE STRAIGHTENING MACHINE. 
We illustrate below a plate straightening machine, 
by Francis Berry & Sons, of the Calderdale Iron 
Works, Yorkshire. For our engraving we are indebted 
to Engineering. This machine, which is capable of 
dealing with plates up to nine-sixteenths inch thick by 
six feet wide, has seven rollers, four of which are ad- 
justable, and can be raised or lowered either all to- 
I gether or the two outer ones can be adjusted inde- 



Uses of Mica. 
The peculiar physical characteristics of mica, its re- 
sistance to heat, transparency, capacity of flexure, and 
high electric resistance, adapt it, says Engineering, to 
applications for which there does not appear to be any 
perfect substitute. Its use in windows, in the peep 
holes on the furnaces used in metallurgical processes, 
as well as the ordinary use in stoves for domestic pur- 
poses, are examples of its adaptability to specific pur- 
poses which it does not seem to share with any other 
material. Recently there has been introduced in 
America a type of watch in which the plate covers 
about three-fourths of the works, and the remaining 
portion over the balance wheel and attendant me- 
chanism is protected from exposure when the watch 
is open by a thin covering of mica. The inelosure of 
the mechanism of the watch is rendered still more per- 
fect by a ring which is placed around the works before 
they are inserted into the ease. Its fitness for use in 
physical apparatus is represented by its application 
for the vanes on the Coulomb meter recently invented 
by Professor George Forbes, F.R.S. For electrical 
purposes mica has proved useful, acting as an insu- 
lator between the segments of commutators of dy- 
namos and safety fuses in lighting circuits, also as 




IMPROVED PLATE STRAIGHTENING MACHINE, 



over which the river runs about the falls is of a very 
soft and porous nature, and in spite of all that can be 
done is fast wearing away. The falls have been cased 
in boards, regular inspectors are continually on watch, 
and every precaution has been taken to check at once 
any tendency of the rock to break down. But in spite 
of all this, the danger of the river tunneling through 
the soft rock is always present, and it would surprise 
no one to find some morning that the Minneapolis 
water power had entirely disappeared. Some eight 
years ago the water began to penetrate the rock on the 
east side, and it was by a mere chance that the falls 
were saved. The likelihood of their disappearance 
increases every year, as the stratum of hard rock which 
incases the very soft underlying limestone is in places 
almost washed through, and the limestone itself will 
melt before the rush of the rapids almost as easily as 
clay. Minneapolis was made by the falls, and should 
they fail, her prominence will disappear. 

"The millers, recognizing the impending danger," 
Mr. Gale went on to say, " are looking about for new 
locations. Two places present themselves to the con- 
sideration of the flour men — the Red River of the North 
country and St. Louis. Before the rise of Minneapo- 
lis, St. Louis was the greatest flour point in the United 
States, and to-day this city ranks second. Many of 
our most far-sighted flour men have been quietly sur- 
veying the ground here, and before long the city will 



pendently of the remainder. Power is supplied by 
east steel pinions keyed on the ends of the three re- 
maining rollers, and the driving gear generally, which 
includes an engine having a cylinder ten inches in 
diameter, regulated by a high speed governor, is eon- 
fined to one end of the machine, while the hand wheel 
for adjusting the rollers is placed at the other. In 
this way the workman in charge runs no risk of being 
caught in the gearing. As will be seen from the illus- 
tration, the machine is mounted on a strong cast iron 
bed plate, extending its whole length, so that, in spite 
of its weight being 12J£ tons, but little foundations are 
required, and the machine is completely self-contained. 



Xbe New Artesian Well at Paris. 

The artesian well of Place Hebert, at Paris, has just 
been finished, after twenty-two years' work on it. It 
was'necessary to bore to a depth of 2,360 feet to reach 
water, and such depth was attained only with the 
greatest difficulty. The work had to be stopped several 
times, either on account of the hardness of the strata 
traversed or of the crushing of the metallic tubing, 
caused by the pressure of the earth. The new well is 
the third of the public wells of Paris, the others being 
those of Grenelle and Passy. Its diameter is 5*4 feet, 
and the weight of the tubing about 880,000 pounds. 
The temperature of the water that it furnishes is 34^°. 
The, seat of .this important undertaking was $800,000. 



the base part of switches handling heavy currents, to 
obviate the danger of ignition by the are formed when 
the switch is changed. For this latter purpose it 
shares the field with sheets of slate. Both of these 
uses were first suggested a number of years ago by an 
insurance expert in America, in the course of regula- 
tions governing the safe installation of electric light 
plants. As a lubricator mica answers a very peculiar 
purpose for classes of heavy bearings, where the pow- 
dered mica serves a useful office in keeping the sur- 
faces separate, thereby permitting the free ingress of 
oil. It is used in roof covering mixtures in a powdered 
condition in combination with coal tar, ground steatite, 
and other materials, its foliated structure tending to 
bond the material together. Not affected by ordinary 
chemicals which are corrosive to many other substances, 
it has been applied in the valves to sensitive auto- 
matic sprinklers, where a sheet of mica placed over a 
leather disk has proved to be non-corrosive, and with- 
out possibility of adhering to the seat, while the 
leather packing rendered the whole sufficiently elastic 
to provide a tight joint. 

♦ < » > » ■ 

Prop. Leclerc, writing in Cosmos, maintains that 
odors are due, not to the emanations, as such, of so- 
called odoriferous bodies, but to the vibratory move- 
ment among such emanations, due to processes of oxi- 
dation! Saent, on this theory, is analogous to sound. 
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THE DECOMPOSITION OF WATER AND ABSORPTION 
OF CARBON DIOXIDE BY CAUSTIC SODA. 

T. O'CONOR SLOANE, PH.D. 

The apparatus generally used to illustrate the decom- 
position of water by the electric current consists essen- 
tially of two plates of platinum immersed in a vessel 
containing water acidulated with sulphuric acid. The 
object of the acid is to impart sufficient conductivity to 
the water, and platinum electrodes are used because 
they are not attacked by sulphuric acid. There are 
several objections to the use of this apparatus for gen- 
eral demonstrations. It is somewhat expensive, the 
platinum plates are extremely fragile, and are not easily 
connected with the wires from the battery. In theap- 




DECOMFOSITION OF WATER. 

paratus illustrated iron wire is used in place of platinum 
electrodes, and a solution of caustic soda is the electro- 
lyte. 

The two pieces of wire, which may be one-sixteenth 
to one-eighth inch in thickness, have one end bent into 
a spiral of about one-half inch external diameter. Over 
the rest of the wire a piece of India-rubber tubing is 
slipped, of such length as to leave about an inch ex- 
posed. At the end nearest the spiral the tube is tightly 
wrapped with a few turns of fine wire or even string, 
which is then secured. The electrodes are then bent as 
shown and hung over the edge of a suitable vessel. A 
couple of test tubes may be used to catch the gases 
evolved. 

As caustic soda solution is an unpleasant substance 
when it comes in contact with the hands, the appara- 
tus is best set up in the following manner : The cup is 
filled with water, and the electrodes are put in place. 
The test tubes are then filled, one at a time, also with 
water, and inverted over the electrodes in the usual way, 
their ends being closed by the experimenter's thumb. 
Next some of the water is removed by careful pouring, 
so as to leave the vessel but one-half full. Some strong 
solution of caustic soda is now poured into the vessel, 
and stirred or mixed with the water as well as possible. 
If the terminals of an active battery of sufficient volt- 
age are now attached to the electrodes as shown, 
the water will be rapidly decomposed, and the 
hydrogen and oxygen gases evolved will rapidly 
collect in the tubes. In simplicity and cheapness 
this apparatus cannot well be surpassed, and on 
account of the very large surface of the electrodes 
its resistance is low, and the water is decomposed 
with very great rapidity. For purposes of demon- 
stration it may be pronounced superior, all things 
considered, to the usual form with platinum elec- 
trodes passing through the glass. 

A very interesting experiment illustrating the 
absorption of carbonic acid gas or carbon dioxide 
by a caustic alkali, and one that is susceptible of 
various modifications, is next illustrated. A strong 
bottle or a round bottom flask fitted with a tight 
perforated cork is required. A glass tube is ar- 
ranged to pass tightly through the aperture in the 
cork, and a common India-rubber balloon is tied 
to the tube, the lower end of the latter passing 
within its neck. The tube now is in communica- 
tion with the interior of the balloon. If one were 
to blow into the tube, the balloon would become 
inflated. A strong solution of caustic soda or 
potash is made, and when perfectly cold is poured 
into the flask. Some water is now poured very 
slowly and carefully down the side of the vessel, 
so as to collect upon and float over the heavy 
solution of alkali. This it will do in virtue of 
its lower specific gravity. The separation of the 
two fluids is evident on inspection. If, however, the 
experimenter is unwilling to risk this separation, he 
may use kerosene oil in place of water. The latter will 
inevitably float on the caustic alkali. The point to be 
attained is to have the solution covered with a second 
liquid which is without action upon carbonic acid 
gas. 
Carbonic acid gas is now evolved in the ordinary way 



from limestone and hydrochloric acid, or by any other 
method, and is conducted into the flask. Great care 
must be taken not to disturb the two layers of liquids 
in the manipulations. 

When the flask is full, the conducting tube is lifted 
out, and the cork with empty balloon attached is placed 
in the neck as shown. The cork must fit accurately. 
Now the flask is shaken. The caustic alkali solution at 
once comes in contact with the carbonic acid gas and 
absorbs it. In an instant the absorption is complete, 
and under the influence of atmospheric pressure the 
balloon inflates and either fills the vessel or bursts. 

It is not necessary to use a flask. Any transparent 
bottle may be used. It is necessary to have the alkaline 
solution cold before introduction, as otherwise it may 
crack the flask. 

In general terms a chemical vacuum is thus produced, 
and it may be demonstrated by the height of a mercury 
column which it can support, or in many other ways. 

The particular one described is particularly well 
adapted for demonstration, as it is very simple and 
demonstrative. The balloon should be so large that it 
will not burst, as the effect is better when it inflates and 
fills the vessel lying closely against its sides. 

■»<»>«■ 

VIROT'S STEAM CARRIAGE. 

The solution of no problem is more sought for than 
that of the mechanical traction of small vehicles on 
ordinary roads. Since the first reaction steam carriage, 
based upon the principle of the eolopyle, and proposed 
by Isaac Newton, in 1680, and the first steam carriage, 
constructed in 1769 by Nicolas Joseph Cugnot, and of 
which a second and improved model, constructed in 
1770, still figures in the gallery, of the Conservatoire 
des Arts et Metiers, at Paris, numerous experiments 
have been made with a view to the application of me- 
chanical traction to ordinary carriages. The solutions 
proposed or experimented upon may be classed in two 
distinct groups. One of these includes apparatus in 
which the energy is produced by thermic generators, in 
measure as needed, by converting heat into work. This 
group includes steam apparatus in which the fuel is 
coal, coke or petroleum, and certain newer apparatus in 
which the heat of combustion is utilized directly with- 
out passing through the intermedium of the steam 
boiler. In a recent patent, Mr. Debriat even proposes, 
under the odd name of the "imponderable dyiiamo- 
phore,'' a powerful and light powder motor in which 
the explosion is produced by an electric spark ! 

The second group belongs to the class of reservoirs 
or accumulators, a system in which a supply of energy, 
known and prepared in advance, is carried under the 
form of compressed air, hot water, tautsprings, or elec- 
tric accumulators. 

Compressed air, and, a fortiori, springs, constitute 
poor reservoirs of energy, as regards specific power, but 
the future seems open to electric accumulators, which 
have not yet had their last say. 

Our preferences are for a powerful and light accumu- 
lator completed by a pile of great capacity, but of 
feeble discharge, that will keep the accumulator con- 
stantly charged, even during periods of rfst. Two 
qualities, power and duration, which are not metwith 
in combination in any known apparatus, would thus 
be united. 



The carriage is actuated by two motors that drive 
the hind wheels through the intermedium of gearing. 
In front there is a steering wheel maneuvered through 
a hand lever. The boiler is of the Seguin type. 
Twenty minutes suffice to put it under pressure. The 
speed of the carriage is 9}£ miles per hour, and it is 
capable of ascending gradients of 1 to 13 without, diffi- 
culty. Behind, there is room for three persons, in- 
clusive of the engineer. It is capable of hauling a load 
of 2,640 lb. As for the consumption of fuel, that does 
not exceed four pounds to the mile. With a tender 
supplied with water and fuel, the carriage is capable of 
making lengthy trips. 

While we do not think that Mr. Virot's apparatus 





ABSORPTION OF CARBON DIOXIDE. 

definitely solves the problem of the traction of small 
vehicles upon roads, it has seemed to us well to present 
this tentative to our readers, with the object of en- 
couraging researches and of showing the state of the 
question. — La Nature. 

« i n » . 

Tbe Colors of Twilight. 

Prof. Constantini Rovelli has recently published, in 
the Revue Scientifique Industrielle, a study upon the 
colors exhibited at 'twilight, according to the state of 
the air. 

Red and orange tints predominate when the air is 
dry. On the contrary, yellow, and especially green, 
characterizes air charged with vesicular vapor. 

Prof. Rovelli studies the colorations of the air and 
their successive modifications in various cases and in 
the various parts of the crepuscular region, in measure 
as the sun disappears from the horizon. He likewise 
studies the same phenomena at the advent of "aurora 
with rosy fingers," and from them draws conclusions 
based upon the theory of the colors of the solar spec- 
trum. Observation has already shown that the warm- 
est colors of the spectrum predominate during a period 
of fine weather, while a yellow tint, followed by a green- 
ish twilight, is the index of great humidity. 
On another hand, we may consider the atmosphere 
as formed of two strata, the lower of which con- 
tains clouds and dust and the upper of which is 
more transparent. These two strata, as regards 
their refrangibility and absorption, behave differ- 
ently in the presence of the rays that traverse 
them. From this Prof. Rovelli concludes that 
the crepuscular green is the precursor of rain ; 
and, on the contrary, that a rosy twilight an- 
nounces fine weather, according to the saying : 
"Rosso di sera ; buon tempo spera.'' Let us com- 
pare with this adage the one current in Provence : 
"Roudge 1 d<5 matin, ploou sil lou vesin," i. e., "red 
in the morning, rain is approaching." 



«» ■< 1 » ■ 



VIROT'S STEAM CARRIAGE. 

Whatever be the solutions of the problem in the 
future, those of the present are oftenest made in view 
of the utilization of thermic motors, under the form of 
a furnace that heats a steam boiler which itself sup- 
plies the steam cylinder. 

The annexed figure represents jne of the most recent 
types of steam carriages. It was constructed by Mr. 
Virot^head machinist *% the Central Seheel of Lyon* 



Chemical misnomers. 

An editorial in the Popular Science News recites 
some of the curiosities of names of chemical com- 
pounds, which, when their inappropriateness is 
considered, appear extremely ludicrous. Thus -j 
Oil of vitriol is no oil, neither are oil of turpen- 
tine and kerosene. Copperas is an iron com- 
pound, and contains no copper. Salts of lemon 
is the extremely poisonous oxalic acid. Carbolic 
acid is not an acid, but a phenol. Cobalt eon- 
tains none of that metal, but arsenic. Soda water 
has no trace of soda, nor does sulphuric ether 
contain any sulphur. Sugar of lead has no 
sugar, cream of tartar has nothing of cream, nor 
milk of lime any milk. Oxygen means the acid 
maker, but hydrogen is the essential element of all 
acids, and many acids contain no oxygen. German sil- 
ver contains no silver, and black lead no lead. Mosaic 
gold is simply a sulphide of tin. This list might readily 
be extended, both in chemistry and other natural sci- 
ences, and it is only fair to state that these terms all 
come from the older writers, and tend to give way to 
a more seientiflo nomenclature. 
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The Best Material for Propellers. 

At a recent meeting of the Institution of Naval Archi- 
tects, Mr. W. C. Wallace read a paper on the above 
subject, in which he gave the following conclusions : 

Taking the life of cast iron blades at about six years 
and steel at four years, a steamer of 5,000 tons having four 
propeller blades of the joint weight of 12 tons, if of cast 
iron, an expenditure at the rate of 192?. per four years 
for cast iron and 396?. for steel would be required. On 
the whole, the author leans toward cast iron. Turning 
to a comparison of steel and bronze, there are three 
matters claiming attention : 1. The larger coal bill with 
steel blades. 2. The necessity of renewal of steel on ac- 
count of pitting and corrosion. And 3. The possibility 
of having to renew bronze blades on account of failure 
from no immediate ostensible cause. It has been said 
that for the same speed 4 per cent difference of power 
in favor of manganese bronze may be expected. Allow- 
ing the same difference to apply to the comparison of 
steel and the other alloys, in a 5,000 ton ship, with a 
coal consumption of 50 tons a day, this 4 per cent dif- 
ference of power means 2 tons of coal a day of a mean 
value of, say, 2?. This in four years amounts to 1,200?., 
which should be added to the 396?., which is, as stated, 
the price of steel blades. Therefore, 1,596/. is the dis- 
bursement in connection with steel blades every four 
years. The price of gun metal blades for the same 
steamer would be obtained by multiplying 144 by 12, 
the weight of cast iron blades. This comes to 1,728?. 
each time the gun metal blades are renewed. If re- 
newal took place at intervals of 4J years, the disburse- 
ment for gun metal blades would be identical with the 
disbursement for steel over the same period. This is 
neglecting the charge for docking and the cost of 
zinc. 

Making similar calculations f or the other alloys, and 
tabulating the results, it appears that economy in the 
use of the alloys would be the same as that of steel if 
on an average one blade had to be renewed every 

13 months for gun metal. 

11 " " manganese bronze. 

14 " " phosphor bronze. 
10 *' " delta metal. 

12J6 " " aluminum brass. 

It will be seen that the two things which tell against 
steel are the necessity for the renewal of blades every 
four years and the extra coal. In strength, mild steel 
is superior to all other materials, and the author was 
informed by the Cowles Electric Smelting Company 
that its strength and soundness can be greatly improved 
by the addition of mitis or ferro-aluminum. It was 
also stated that something had been done in improving 
the strength of wrought iron by the addition of mitis, 
making it fusible and readily cast. 

The discussion on this paper was opened by Admiral 
Colomb, who stated that he had seen propeller blades 
scored and pitted on the back surface. These marks 
generally took a direction radial to the boss. 

Mr. Hall, of Messrs. Jessop & Co., of Sheffield, said 
that the chief objection to steel blades was the corro- 
sion referred to. As a steel maker, he was sorry to be 
obliged to confess that in this respect steel was worse 
than cast iron. He wished to refer to what might be a 
possible cause of this pitting. Some time ago he took 
out of working four boilers made from hard steel plates 
which had been in work twenty-four years. Iron rivets 
had been used, and the plates near the rivet holes were 
gone. He had thought that the iron rivets abstracted 
the carbon from the steel, and possibly the same action 
might take place between the steel propeller blades and 
the iron stern frames of the ship. For this reason he 
had suggested cast steel stern frames. But he thought 
that there might be a further cause for the pitting of 
propeller blades. The corrosion was mostly found on 
the idle side of the blade, and it might be that air was 
drawn down through the water to fill the vacuum formed 
by the water not being able to follow up the blade suf- 
ficiently quickly, and corrosion was thus set up. If 
this were the case, it would be no good making these 
blades of softer metal. The author had given 31 to 32 
tons steel, but the speaker would go to very far higher 
tensile strength, and this could be got with about 10 
per cent elongation and a good bend. It would not 
necessarily be carbon that would be used to get the ten- 
sile strength, for there were other alloys that could be 
'used with greater advantage for the purpose. The 
author had said very little about steel alloys, but Mr. 
Hall was of opinion that an alloy of steel would not 
corrode when used for propeller blades. 

Mr. P. C. Marshall said that if any one could discover 
a method of producing non-corrodible steel blades he 
would make a large fortune. The problem had been 
engaging many minds for a long time past, but the dif- 
ficulty had not been overcome yet. It was pretty gene- 
rally accepted that air gets down to the back of the 
propeller and causes the pitting. As to what Mr. Hall 
had said, there was no -doubt that deterioration more 
readily takes place in soft than in hard steel. Ship 
builders have used the soft Lowmoor iron for rivets, 
and found it gave rise to the trouble from pitting far 
more than did the commoner and harder brands. He 
thought it strange that the paper had not made more 
reference to mitis metal, and thought it would be ex- 



tensively used in future, for it was wonderful what 
could be done with it. He would be glad for some in- 
formation as to the strength of this metal. He was well 
acquainted with its remarkable ductility. 

Mr. G. W. Manuel, superintendent engineer to the 
Peninsular and Oriental Steam Navigation Company, 
said that he would give some details from actual prac- 
tice. In 1880 they had much trouble from ships break- 
ing off the cast iron blades of propellers in going 
through the Suez Canal, and from the loss through fail- 
ures in manufacture, and also from corrosion, by means 
of which the blades became blunted. In order to get 
out of these difficulties they had recourse to steel, using 
a very ductile metal supplied by Vickers. Blades made 
from this would bend when struck, and this settled the 
breakage problem. But they found the corrosion was 
greater with steel than iron. In order to meet this 
difficulty, soft brass plates were put on the surface of 
the part corroded, being attached by screws. Latterly 
the plates were let in flush, great care being taken in 
fitting them. This plan was so far successful that the 
plates would sometimes last six years, sometimes only 
three years. The average efficiency was four years. 
They next made a sheathing of brass to lap over the 
blade, and thus form a cutting edge. Propellers fitted 
in this way were still running. On the whole, though, 
it was concluded that steel was not the right material, 
and about this time manganese bronze came into the 
market. They hesitated in adopting this alloy, because 
they had heard of a good many breakages of blades 
made from manganese bronze. On inquiry he found 
that the failures had been in blades not made by the 
Manganese Bronze and Brass Company, Mr. Parsons, 
the manager, informing him that none of their metal 
had given way. It was, therefore, determined to give 
the metal a trial. The following are some of the results 
obtained with one of the company's vessels, the Balla- 
rat, on an Australian voyage from England and home 
again : 





Speed. 


Coal per 
day. 


Indicated 
horsepower 


Slip of 
Screw. 


12-11 
1235 


Tons. 
63-8 
550 


2,828 
2,577 


Per cent. 
131 
97 







The diameter, pitch, and surface of the propeller were 
the same in both cases. The figures are a mean for the 
whole voyage, and show an increase of 0'24 knot per 
hour, and a saving of 8'8 tons per day in favor of the 
bronze blades, or a total saving on the voyage of 715 
tons. The displacements and weather were alike on 
each occasion. The company then determined to fit 
manganese bronze blades to one of two ships then build- 
ing, the Victoria and Britannia. The following is a 
comparison of the trial trip results : 



Ship. 



Victoria.... 
Britannia .. . 



Material of 
propeller. 



Manganese bronze 
Steel 



146 
146 



63 
64 



•as 



6,084 
6,203 



16-52 
1647 



8,124 
8,040 



10 



The propellers of both vessels were alike as regards 
diameter, pitch, and surface. The results of the vari- 
ous trials were to impress the speaker with the fact that 
manganese bronze propellers were more effective than 
those of steel. He thought one great advantage with 
manganese bronze was the thinner edge that could be 
got. He did not place so much value upon thinness in 
the central part, as when their cast iron blades broke 
they thickened them two inches, and got the same 

speed with the same power. 

. ■»,»(«■ 

Natural History Notes. 

Reproduction of Parts of Plants. — Prof. F. W. C. 
Areschony explains, in the Botanisches Cintralblatt, 
the tendency of some parts of plants to produce leaf 
buds and stems, and of others to produce roots, or, of 
the same parts, sometimes to produce leaf buds, at 
other times roots, by the hypothesis that leaf buds are 
produced by those parts where there is a larger ac- 
cumulation of nutrient material, roots by those parts 
where the supply is smaller, stems requiring a larger 
amount of nutriment than roots in consequence of their 
larger size and greater complexity of structure. This 
is illustrated by the well known fact that in trees the 
strongest branches always spring, not from the lower, 
but from the upper part of the previous year's shoot, 
where there is a larger supply of nutriment. Again, 
leaves in which the supply of food material is limited 
can, as a rule, produce adventitious roots only ; but oc- 
casionally leaf buds on their basal portion. 

Effect of Violet Rays on the Development of Flowers. 
— Prof. Sachs, the celebrated German botanist, has 
discovered that the ultra-violet and invisible rays of 
the solar spectrum especially promote the development 
of flowers, the growth of which is exceedingly feeble 
When the rays are suppressed, although that of the 
other parts of the plant is very luxuriant. 

Sieve Tubes. — In a, paper on the obliteration of 



sieve tubes in the Laminariw, published in the Annals 
of Botany, Mr. F. W. Oliver gives it as his opinion that 
the callus or thickening of the sieve plates in plants is 
formed, as suggested by Wilhelm and Janczewski, by 
an alteration of the cell wall, and not from the contents 
of the cell. Although in the foreign genera .Jfacrocj/sfa's 
and Nereocystis true sieve tubes very like those of Cu- 
curbita are met with, yet in the majority of the Lam- 
inariw sieve tubes are represented only by narrow 
tubes known as trumpet-shaped hyphse, in which the 
callus extends up the sides of the cell wall and is not 
restricted to a thin plate-like form. Mr. Oliver has 
been fortunate enough to meet with an instance in 
which the mode of formation of the callus is shown in 
different stages of development, the walls of the tubes 
presenting callous degeneration at intervals. The 
callus of Laminaria was found to agree with that of 
flowering plants in its micro-chemical reactions, and 
may be regarded as chemically the same substance. 

Milk and Butter Trees. — The rich and little known 
vegetation of Upper Senegal and Upper Niger includes 
curious forest specimens whose fruit or sap furnish men 
with food products analogous to milk and butter. In 
the first place, we may mention a sort of oak called the 
karite~. This tree bears fruit somewhat like that of 
the horse chestnut tree, and having a white and com- 
pact flesh. These nuts, dried in a furnace and then 
decorticated, are crushed and powdered, and the re- 
sulting pasty flour is put into cold water. This forms 
a white substance of buttery aspect, which rises to the 
surface of the liquid, and which, beaten and pressed, 
constitutes a sort of butter which the natives use as a 
food. Commander Gallierii, who has studied this sub- 
stance and its production in situ, considers it very 
nourishing, and thinks that it might also be used for 
making soaps and candles analogous to those manufac- 
tured from paraffine. 

In Venezuela, the kariU has a vegetable competitor 
in a tree of another species, the tubayba. In this case, 
it is the abundant lacteous sap of the tree that is 
utilized. This is collected by the natives by simply 
making an incision in the bark. According to ex- 
plorers, the milk of this tree is fatty, has an agreeable 
odor, and is nutritive. Perhaps the most remarkable 
of these milk trees is found in the forests of British 
Guyana. The pith and bark of this tree contain so 
large a quantity of sap that the least incision made in 
the surface causes the valuable liquid to flow. The 
natives hold it in high esteem as a food. This product, 
called hya-hya, not only resembles milk in appearance, 
but also in unctuousness and taste. 

The Smallest Plant in the World. — The smallest 
flowering plant in existence is Wolffia microscopica, a 
native of India. It belongs to the natural order 
Lemnacese, or the duckweed family. It is almost micro- 
scopic in size, destitute of proper stem, leaves and roots, 
but having these organs merged in one, forming a 
frond. There is, however, a prolongation of the lower 
surface into a kind of rhizoid, the purpose of which 
seems to be to enable the plant to float upright in the 
water. The fronds multiply asexually by sending out 
other fronds from a basilar slit, or concavity, and with 
such rapidity does this take place that a few days often 
suffices to produce from a few individuals enough 
similar ones to cover many square rods of pond surface 
with the minute green granules. 

But small as these plants are, and simple in their struc- 
ture, they yet produce flowers. Two flowers are pro- 
duced on a plant, each of them very simple, one consist- 
ing of a single stamen, and the other of a single pistil, 
both of which burst through the upper surface of the 
frond. There are two species of this genus growing 
in the Eastern United States, one of them, Wolffia 
Columbiana, about 1-25 of an inch in diameter, and the 
other, W. Brasiliensis, somewhat smaller in size. The 
American species has been collected near Philadelphia. 
Subterranean Fishes. — In the Algerian Sahara there 
are numerous subterranean lakes in which a number 
of small flsh and mollusks live and m ultiply. Moreover, 
the artesian wells of the Sahara often throw out fish 
that are sometimes two inches in length. The gover- 
nor of the oases of Thebes and Garbes, in Egypt, in 
1849, asserted that he took from an artesian well 440 
feet deep, near his residence, fish in sufficient quantity 
to supply his table. 

Fauna of the Tomb. — Concerning this subject, Mr. 
P. Megin said at the meeting of November 14 of the 
French Academy of Sciences : " It is generally believed 
that the buried cadaver is devoured by worms as in the 
free air, and that such worms grow spontaneously. 
We know, however, that these so-called worms are the 
larvse of insects which arise from eggs deposited upon 
the cadavers. They consist of diptera, coleoptera, 
lepidoptera, and arachnidae, and we find that the time 
chosen by these organisms for the depositing of their 
eggs varies in accordance with the degree of decompo- 
sition undergone by the cadaver. The time varies from 
a few minutes to two or even three years after death ; 
but the period of appearance is so regular and constant 
for each species that we may, by an examination of the 
debris which they leave, decide upon the age of the 
cadavers, that is to say, ascertain with accuracy the 
time of death. 
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SECTIONAL MODEL OP STEAH ENGINE. 

Steam as a motive power has become such a necessity 
to civilized life and such an everyday sight in our 
midst, that those who understand the internal con- 
struction of a steam engine are sometimes rather sur- 
prised to find among old and young alike such general 
ignorance of how the power of steam is utilized to drive 
our machinery, and also find it not an easy matter to 
explain, so that those who seek information can under- 
stand, the mechanical device which makes the steam 
engine a success and power among us. 

The thoughtful child seeing a train of cars asks : 
What makes those cars go ? and is an- 
swered steam ; but the child understands 
no better than before, and the one who 
answered, perhaps, knows no better than 
the child. 

The professor knows and goes farther, 
telling his pupils the why and wherefore, 
describing the movements of the piston 
and slide valve by aid of diagrams, but 
as a diagram has to be made foreach posi- 
tion of the valve and piston, the seeker 
after knowledge gets confused, and when 
he tries to himself explain, finds how 
little he understood it. 

To all who lack the knowledge of how 
the power of steam is applied, and to all 
who have occasion to describe to others 
the internal movements and construction 
of the cylinder and steam chest, the de- 
vice here illustrated, and which is just 
being manufactured and sold by Messrs. 
Groodnow & Wightman, of 176 Washing- 
ton Street, Boston, Mass., will prove an 
article for which they have long felt the 
want. 

The dimensions are as follows : Cylinder 
1 in. bore, 2 in. stroke, balance wheel 1% i n - diameter, 
length of engine over all 10 in. The cylinder and steam 
chest represent the two with the side toward you re- 
moved, the rest of the engine being as usual, and the 
movements shown by turning the small handle, which 
is a projection from the crank pin, turning slowly, 
watching and explaining the movements of the steam 
on the piston and through the slide valve, as you do so. 

As the handle is slowly turned, the wheel revolves. 
The piston and slide valve perform their movements, 
and there is combined in our model explanation, dia- 
grams, and convincing evidence of what the steam does 
when it enters the cylinder, and where and how it goes 
when leaves it. There has 
certainly been no device got- 
ten up for a long time which 
so meets the wants of teach- 
ers and schools and of young 
mechanics. 



zontally and permit of the four being' seen in their en- 
tirety (Fig. 2). The apparatus for this purpose consists 
essentially of a block of soft and light wood having a 
shallow groove in the center. This groove, which varies 
in width according to circumstances, and is three- 
fourths inch in depth, is provided at the bottom with a 
strip of cork or elder pith, and is designed to receive the 
body of the butterfly. On each side of the groove the 
wood slopes very slightly upward. The wood should 
be carefully pounced, smoothed, and even polished, 
with Bricangon stone, in order to prevent the delicate 
wings of the insect from being scratched (Fig. 3). 







SECTIONAL MODEL OF STEAM ENGINE. 

In order to spread a butterfly it is pinned to the cen- 
ter of the groove, care being taken to have the pin ex- 
actly perpendicular. Then a strip of paper is attached 
by its anterior extremity, with enamel-headed pins, in 
such a way as not to prevent the upper wing from ris- 
ing as high as necessary. This wing is moved by press- 
ing it gently beneath the principal vein with the point 
of a needle inserted in a wooden handle (Fig. 4) ; and, 
in order that the wing may not get out of place, the 
paper band is pressed with the forefinger of the left 
hand. The lower wing is next extended and held in 
position by pressing in the same way upon the posterior 
end of the paper, which is fastened down with a second 



FBEFABATION OF BUTTER- 
FLIES FOB THE CABINET. 

On returning from his field 
excursion, the entomologist 
will do well, if he has the time, 
and is not prevented by fa- 
tigue, to prepare his captives 
at once before the rigidity of 
death sets in. He will do well 
not to defer this operation 
(especially if the temperature 
is very high), and to spread 
the butterflies while still fresh. 
It is necessary, too, to kill the 
survivors, which will struggle 
when pinned in the box, and 
finally become injured in their 
unrestrained movements. 

I omit such barbarous pro- 
cesses as sticking a long needle 
heated red hot (Fig. 1), or cov- 
ered with tobacco juice, into 
the body of the insects, and 
recommend the only practical 
means that is not repugnant. 
This consists in the use of a 
large jar or glass vessel, closed 
with a wide cork stopper, and 
having some cyanide of potas- 
sium lying on the bottom. 
The insects are pinned to the 
under side of the cork and 
soon dje of asphyxia. It will 
be well not to allow the but- 
terflies to remain in the vessel 
too long, as the vapors of the 
cyanide would render them 
brittle and corrode the pins. 

Spreading the wings is an 
operation designed to give the 
specimens the final attitude 
that they are to have in the 
collection, and that somewhat 
recalls that of flight, in which 
the wings are extended hori- 
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piu. The same operation is performed upon the two 
wings of the opposite side. 

This is a delicate operation to perform, and requires 
some practice. It often happens, too, that the speci- 
mens are no longer flexible enough to undergo it, and 
in this case their rigidity only increases. In order to 
restore their former flexibility, it is necessary to cause 
them to undergo a special operation, that.of softening, 
which permits of rendering insects that have been dried 
for a long time as fresh and flexible as living ones. 
There is nothing complicated about thisoperation, and 
the apparatus itself is simple. A concave dish filled 
with wet sandy loam, and covered with 
a bell glass fitted hermetically to its rim 
(Fig. 5) ; or, for want of this, a well closed 
pot (Fig. 6), or any other wide and shal- 
low vessel. Such is the apparatus. If it 
is desired to soften a butterfly, the latter 
is pinned to the loam, care being taken 
to prevent the body from touching the 
latter, and the insect is left to itself in the 
damp vessel. From time to time a little 
carbolic acid should be sprinkled upon 
the loam to prevent the formation of 
mould. One or two days suffice to restore 
flexibility to species of medium size, but 
a little longer time is necessary for large 
butterflies, especially if they have been 
dry for some years. Berce, a distin- 
guished lepidopterist, having observed 
that certain butterflies of a delicate blue 
or bright green lost their fresh color in 
damp vapors, several years ago pointed 
out a method of softening such insects 
without any danger of destroying their 
colors. It consists in spreading some 
cherry-laurel leaves, that have been chop- 
ped up fine, over the bottom of a glass or 
earthen jar (Fig. 7), to a depth of about an inch, and 
closing the vessel hermetically with a cork stopper. 
Before inserting the latter, the butterflies to be soft- 
ened or preserved fresh are pinned to the under side 
of it. 

In this way all species of butterflies can be softened 
and be preserved for a length of time 1 varying, accord- 
ing to our experience, from fifteen to twenty days. The 
only precautions to be taken are the following : The 
cherry -laurel leaves selected must be very mature, and, 
if damp, must be wiped dry ; the jar must be kept cool 
and in a dark place, and must be often examined, and 
if any trace of dampness is observed, must be uncorked 
and dried ; and the leaves 
must be renewed when it is 
observed that they are turn- 
ing yellow or that they show 
any signs of mouldiness. This 
process is an excellent one, 
and in nowise alters the most 
delicate colors. We especially 
recommend it in every case 
where it can be applied. 

After the butterflies are per- 
fectly dry, they are removed 
from the setting block. We 
would offer the following ad- 
vice : The insects should be 
allowed to dry for a long time 
in an inclosed place, in dark- 
ness, and be protected from 
dampness. To leave them in 
the open air is not prudent, 
for there are always numer- 
ous destructive insects around 
to lay their eggs on specimens 
thus exposed. The best thing 
to do is to keep the setting 
blocks in a closet or in very 
tight drawers, and to examine 
them frequently. — M. Main- 
dron, in La Nature. 
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1. Method of killing a butterfly. 2. Butterfly spread out. 3 and 4. Setting block and spreading needle. 5, 6, and 7. Apparatus for 

softening butterflies. 

PREPARATION OF BUTTERFLIES FOR THE CABINET. 



A traveler in Norway 
says that the horses in that 
country have a very sensible 
way of taking their food, 
which perhaps might be bene- 
ficially followed here. They 
have a bucket of water put 
down beside their allowance 
of hay. It is interesting to see 
with what relish they take a 
sip of the one and a mouthful 
of the other alternately, some- 
times only moistening their 
mouths, as a rational being 
would do while eating a din- 
ner of such dry food. A brok- 
en-winded horse is scarcely 
ever seen in Norway, and the 
question is if the mode of feed- 
ing has not something to do 
with the preservation of the 
animal's respiratory organs. 
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ENGINEERING INVENTIONS. 

A valve gear has been patented by 

Mr. James Des Brisay, of Kamloopa, British Columbia, 
Canada. It is so constructed that one, two, or more 
cylinders of a steam engine may be controlled by a 
single rotating valve, being especially adapted for loco- 
motive engines, while it may also be employed on nearly 
all classes of steam engines. 

The heating of railway cars forms the 

subject of a patent issued to Mr. William M. Scott, of 
Cambridge, Vt. It is designed to use the exhaust steam 
from the locomotive, the invention covering a simple 
and inexpensive system and apparatus, in which there 
will be no danger of firing the cars in case of accident, 
and the apparatus can be easily controlled by the en- 
gineer. 

An automatic switch and frog for rail- 
roads has been patented by Messrs. Lawrence W. 
Cromer and George Gavin, of Eureka, Nevada. The 
invention covers a novel construction, whereby it is 
designed that the engine and cars may be switched 
through the contact of the wheel flanges with the frog, 
and whereby the engineer may switch the train directly 
from the engine. 

A car coupling has been patented by 

Mr. Bush F. Laird, of Ocean Springs, Miss. The draw- 
head has a link mortise, upper and lower pin openings, 
and lateral holes for bolts or pins which form pivots for 
pin-supporting devices, an anchor being so connected 
with the pin that it may fall in either of two opposite 
directions, and will properly engage the bearing in 
either case, with various other novel features. 



AGBICTJL TUBAL INVENTION. 

A fender for cultivators has been pa- 
tented by Mr. John W. Kennedy, of Miltonvale, Kansas. 
It is applicable to both single and double plow cultiva- 
tors, and consists of a flat blade rounded at its lower 
front corner, curved outward along its upper longi- 
tudinal edge, and with an apertured strap curved be- 
tween its ends to fit the curve, being designed more 
particularly for use on growing check-rowed and listed 
corn. 

»*»« 

MISCELLANEOUS INTENTIONS. 

A curry comb has been patented by 

Mr. Frank S. Neal, of Plainfield, N. J. This invention 
covers a light yetdurable construction of a comb, which 
maybe readily cleaned of dust without striking the 
comb against another object. 

A hat wire has been patented by Mr. 

AlansonCary, of New York City. It is of triangular 
shape in cross section, combining increased lightness 
with strength, for use in the brims of hats, to stiffen 
and hold them in shape, its form being designed to 
better adapt it for this purpose. 

A metallic shingle has been patented 

by Mr. Edgar E. Barker, of Junction City, Kansas. 
This invention covers a novel form of roofing plate 
designed to be fitted and nailed to the sheathing, so as 
to interlock and form a water-tight roof, without solder- 
ing or crimping of seams. 

A drag saw has been patented by Mr. 

Robert Doak, of Sidney, Ohio. It has an axle or shaft 
on wheels supporting one end of a frame section, a 
slotted section beam forming a guide for the saw blade, 
with handle levers and pitmen, being adapted for saw- 
ing logs or sawing horizontally. 

A yoke for connecting animals has 

been patented by Mr. William Carmichael, of Baird, 
Texas. It is so made as to admit of automatic discon- 
nection in case either of the animals gets a fore leg over 
the coupling, when grazing, thus preventing injury to 
the animals. 

A drip can has been patented by Mr. 

Hedwig L. Kinports, of Annville, Fa. It has a concave 
cover with a central aperture and a pivoted self-open- 
ing lid, being specially adapted to catch the drippings 
of the spigots of barrels containing liquids, such as 
molasses, etc. 

A fastener for meeting rails of sashes 
has been patented by Mr. John E. Brown, of Honolulu, 
Hawaii. It is designed to automatically lock the sashes 
when the windows are closed, in such way that they 
cannot be unlocked from without by a knife, wire, or 
similar instrument. 

A line protector has been patented by 

Mr. Frank C. York, of Salina, Kansas. This invention 
covers an improvement on a former patented invention 
of the same inventor, in such supports where the straps 
extend between the forward ends of the thills, with a 
view to prevent the harness lines from being caught 
under the ends of the thills. 

A windlass has been patented by Mr. 

Earle C. Bacon, of Brooklyn, N.*Y. It is designed to 
carry several hoisting drums or winch heads actuated 
from one main shaft, and traveling independently of 
each other at a differential rate of speed, the invention 
covering various novel details in construction and ar- 
rangement of parts. 

A garment stretcher has been patented 

by Mr. Fred E. Bailey, of Manchester, N. H. Com- 
bined with a pair of clamps is a sectional extension 
brace, readily permitting a varied adjustment of the 
two sections with respect to each other, with other 
features, making a convenient stretcher for trousers 
and other garments. 

A trap has been patented by Emily A. 
Stears, of Brooklyn, N. Y. It is designed for applica- 
tion to wash bowls, bath tubs, wash tubs, and sinks, 
to permit the free escape of the water while effectually 
preventing the entrance of sewer gas through the wash 
bowl and sink connections, while the construction of 
the trap is such that it can be readily cleaned. 

A mail bag catcher has been patented 
by Mr. Jarrett M. Keith, of Greenville, S. C. The inven- 
tion is designed to facilitate the adjustment or reversal 
of the hook, according to the direction In which the 



train may be moving, the hook being rendered movable 
bodily from side to side of the door opening, with other 
novel features. 

A saw swage has been patented by Mr. 
James H. Miner, of Baton Rouge, La. Combined with 
the body portion is a steadying pin having a forked 
end, a screw threaded shank fitting in a screw-threaded 
socket of the body portion, providing means for swag- 
ing teeth of varied thickness, and operating upon the 
teeth at any point in their width. 

A grape seed extractor has been pa- 
tented by Surah E. Toucey, of New York City. It has 
a flat|pick|with a sharpened point on its end in line with 
the handle and a groove in its top face, a cutting blade 
projecting laterally from the pick, and its point forking 
out therefrom a short distance within the point of the 
pick. 

A composition for softening and ren- 
ovating leather has been patented by Mr. Leopold C. 
Dewillers, of Brooklyn, N. Y. It is for preserving and 
softening all varieties of leather, especially black kids, 
and consists of soft water, salts of sorrel, castile soap 
free from potash, oil and ammonia, combined and ap- 
plied in a manner described. 

An elliptic spring has been patented 
by Mr. James R. Fletcher, of Clarksville, Iowa. It is 
for use in vehicles, and consists of inner and outer 
leaves, with means for connecting the ends of the inner 
leaves, and for spacing the leaves, whereby friction be- 
tween the parts is reduced and liability to breakage is 
lessened. 

A heater for cars and buildings has 
been patented by Mr. Thomas McCrossan, of Winnipeg, 
Manitoba, Canada. The fire box is of cast iron, inclosed 
by a shell of steel or wrought iron, making an air space, 
and the draught is supplied through a hollow door, the 
slides for controlling the draught serving also as a 
means for fastening the door. 

An electric alarm for ships 1 compasses 
has been patented by Mr. Augustus Gross, of Newcastle, 
New South Wales. A bell or bells is so placed in elec- 
trical connection that upon any deviation of the vessel 
from its established course an alarm is sounded to give 
notice of such deviation, the invention covering a novel 
construction, combination, and arrangement of parts. 

A running gear for vehicles has been 
patented by Mr. Elijah Hickman, of Red Bluff, Cal. It 
provides a means whereby the bed of the vehicle may 
readily move sideways without causing the weight to 
depress one side more than the other, while the bolster 
of the hind axle will have a yielding or vibrating action 
if the wheels come in contact with an obstacle. 

A saw guide has been patented by Mr. 

John O. Morrow, of Thomas Mills, Tenn. The guiding 
arms are so arranged that they may be reversed to be 
used on right or left hand mills, while the outer arm 
may be turned to a position to permit of the removal of 
the saw from its arbor, a proper adjustment of the 
several parts of the guide being provided for. 

A churn has been patented by Mr. 

William Bechtold, of New York City. A cream 
receptacle something like an ordinary glass jar is pre- 
ferred, which is secured upon a carrier of peculiar con- 
struction, when a crank is rapidly manipulated, which 
reciprocates the carrier, and imparts a quick, churn-like 
motion to the cream, bringing butter in a few minutes. 

A two wheeled vehicle has been pa- 
tented by Mr. William Lawless, of Ottawa, 111. The 
shaft bars carry a cross beam on which is held a spring 
supporting the outer ends of the seat bars, which are 
pivoted at their inner ends on the shaft bars, whereby 
the seat can be conveniently adjusted to suit the 
driver. 

A dough kneading machine has been 
patented by Mr. Bryant H. Melendy, of Battle Creek, 
Mich. It has a roller journaled in a frame open at top 
and bottom, a partition held in the frame in front of 
the roller, and a plate adjustably secured to the parti- 
tion and having its lower end projecting below it, for 
kneading dough for all kinds of bread, crackers, pastry, 
etc. 

A feathering paddle wheel has been 
patented by Mr. Amos H. Carpenter, of West Water- 
ford, Vt. This invention relates to feathering blade 
wheels in which transverse rock shafts on the main 
shaft each carry counter blades thrown alternately into 
and out of action by cams operating the blades in their 
rotation, to render wheels of this character peculiarly 
adaptable as propellers. 

A slatted blind has been patented by 

Mr. John A. Sherington, of New York City. The 
frame has a recessed moulding in which is a fixed plate 
having a series of apertures, collars adapted to turn the 
slats having their bearings in the slots of the fixed 
plate, angle arms entering the recesses of the moulding 
and a rod being pivotally connected thereto, for con- 
veniently opening and closing the blinds. 

A filter has been patented by Mr. 
Marshall McDonald, of Washington, D. C. The inven- 
tion proceeds on the plan of filtering only a portion of 
the water that enters its case, the rest of the water being 
used in connection with a body of sand for scouring or 
cleansing the filtering surface, the filter thus automati- 
cally cleaning itself, and eliminating from a portion of 
the water all sedimentary matter. 

A detachable shelf and heat regulator 

for ovens has been patented by Mr. Oscar F. Frost, of 
Monmouth, Me. It consists of a horizontal rectangular 
frame to rest on tbe slide supports of a baking oven, in 
connection with counterbalanced shutters pivoted with- 
in the frame and a sliding bar placed edgewise under 
the shutters, with other novel features, whereby the 
heat may be regulated at will in the oven. 

A wire cloth holder has been patented 

by Mr. William A. Tea, of Clyde, Ohio. A roller is 
journaled in brackets projecting from a supporting 
frame, there being a pivoted and spring pressed bar 
above the roller, outwardly projecting arms secured 
thereto, and a roller removably held in the outer ends 
of the arms, whereby rolls of wire cloth may be com- 
pactly arranged and any number of yards easily 
nuMt&red ofl, 
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Good News— You can have your English, Swiss, or 
American key watch changed to a stem winder for $3 to 
$5. Climax Stem Winder Co., 632 Broadway, N. Y. 

Steel name stamps, 15 cts. per letter. Steel figures, $1 
per set. F. A. Sackmann, Cleveland, O. 

Portable grinding mills. Chas. Eaestner & Co., 
Chicago, 111. 

The Diamond Prospecting Co., 74 and 76 W. Lake St., 
Chicago, 111., general agents for the Sullivan diamond 
prospecting drills. 

For the specific purpose for which they are designed, 
the batteries manufactured by the 

Partz Klectric Battery Co., 
1723 Chestnut Street, Philadelphia, Pa., 
are the best in the world. Catalogue now ready. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St., 
Chicago, 111. 

Burnham's turbine wheel is sold at net price to mill 
owners. Catalogue free. Address York, Pa. 

Nickel Plating.— Manufacturers of pure nickel an- 
odes, pure nickel salts, polishing compositions, eta $100 
"Little Wonder." A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark. N. J., and 92 and 94 Liberty St., New York. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, 111. 

The Sailroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

Feed grinders. Chas. Eaestner & Co., Chicago, 111. 

The Enowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link BeltM. Co., Chicago. 

Iron Planer, Lathe, Drill, and other machin e tools of 
modern design. New Haven Mi«. Co., New Haven, Conn . 

Presses & Dies. Ferracute Mach. Co., Bridgeton,N. J 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Supplement Catalogue. — Persons In pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
■eience. Address Munn & Co.. Publishers, New York. 

Improved fine tools for mechanics— Manufactured by 
L. S. Starrett, Athol, Mass. Send stamp for full list. 

Duplex Steam Pumps. Volker & Felthousen Co., Buf- 
falo, N. Y". 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

Curtis Pressure Regulator and Steam Trap. See p. 77. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Emerson '« 1887 ^T" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

" How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotchkiss, 120 Liberty St., 
N.Y. 

Paint mills. Chas. Eaestner & Co., Chicago, 111. 

Practical working drawings of machinery made by A. 
K. Mansfield & Co., 280 Broadway, N. Y. Correspondence 
Invited. 

The sole builders of " The Improved Greene Engine 
are the Providence, R. I., Steam Engine Co. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Engines and boilers. Chas. Eaestner & Co., Chicago, 
111. 

Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N. Y. Free 
on application. 



NEW BOOKS AND PUBLICATIONS. 

The Art of Modern Conjuring. By 
Professor Henri Garenne. With 162 
illustrations. Ward, Locke & Co., Lon- 
don and New York. Pp. xii, 351. 

This book is devoted to the more modern art of con- 
juring. Tricks requiring apparatus are treated of at 
some length. The methods of palming and passing coins 
and cards are well described. All the usual tricks are 
explained, including the more complicated stage illu- 
sions of the floating bust, decapitated head, etc. 
Spiritualism, including slate writing, thought reading, 
ventriloquism, and mesmerism, form individual sections 
of the book. The manual is designed for the amateur 
conjurer, but for any who have followed up the modern 
performances it will form very interesting reading. 
His descriptions of the illusions of mesmerism, with ex- 
planations, are so vividly described as really to be 
quite thrilling. 

What to do First in Emergencies. 
A manual of the treatment of surgi- 
cal and other injuries in the absence 
of a physician. By Charles W. Dulles, 
M.D. Third edition, revised and en- 
larged. P. Blakiston, Son & Co., 
Philadelphia, Pa. 

Emergencies are always liable to arise when a little 
knowledge will be of much value in relieving suffering 
or preventing serious misfortune. The above titled 
handbook Is intended as a guide to such knowledge, 
*aA Itt tiM fttaMM e* ft better resort may serve u a 



consulting surgeon. To such as have taken a course of 
" first aid to the injured " this little book will be a re- 
minder with which to refresh the memory. To such as 
have not, the directions are concise and pointed, and 
may be found of infinite service. It contains about 125 
pages. Price, cloth, 75 cents. 

The Design and Construction of Ma- 
sonry Dams. Giving the method 
employed in determining the profile 
of the Quaker Bridge dam. By Ed- 
ward Wegmann, Jr., CE. John Wi- 
ley & Sons, publishers. 
The author, who is a division engineer on the new 
Croton aqueduct, discusses and reviews the problems 
that have been presented to engineers in building the 
principal dams in Europe and America. He states the 
work that has been done by Sazilly, Delocre, Rankine, 
Erantz, and others, and shows how far the results that 
have followed their efforts have been used to guide the 
present engineers in the work for the great Quaker 
Bridge'dam, which far surpasses in height (370 feet) any 
of its rivals. The work states the mathematical 
problems that have had to be considered, and the book 
is embellished with a number of designs of the princi- 
pal works of that character. Cloth, 4to, 54 plates, 106 
pages. Price $5. 

t^°Send for new and complete catalogue of Scien. 
tific Books for sale by Munn & Co., 361 Broadway, N. Y. 
Free on application. 
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BUILDING EDITION. 



MAY NUMBER.- (No. 31.) 



TABLE OF CONTENTS. 

1. Elegant plate in colors of a double house for two 

thousand five hundred dollars, with floor plans, 
sheet of details, etc. 

2. Plate in colors of a cottage costing five thousand 

dollars, with floor plans and sheet of details, etc. 

3. Page of engravings giving a general view of the suc- 

cessful operations of moving the great Brighton 
Beach Hotel at Coney Island. 

4. Perspective elevation and floor plans of a house 

costing six thousand dollars. 

5. Design for a house to stand on a knoll or high 

ground. Perspective and floor plans. 

6. Perspective view and ground plan for the Orange 

Heights Hotel, now erecting on Orange Mountains- 
Arthur D. Pickering, architect. 

7. Half page engraving of the new United States Post 

Office at Springfield, Mass., and new United States 
Post Office and Court House at Los Angeles, Cal. 

8. Drawing in perspective of the elegant residence of 

Dr. S. F. Hanse at Minneapolis, Minn. 

9. Sketch of a dwelling in Rochester, N. Y., cost about 

six thousand five hundred dollars. 

10. Perspective and floor plans for a country house of 

moderate cost. 

11. Elevations and floor plaus for a frame dwelling. 

Cost about five thousand dollars. 

12. Illustrations giving a perspective view and floor 

plans of a cottage for fifteen hundred dollars. 

13. Repairing the foundations of a large grain mill and 

elevator at Providence, R. I.— Half page engrav- 
ing. 

J4. Floor plans and perspective view of a substantial 
dwelling. Cost eight thousand dollars. 

15. A dwelling for two thousand five hundred dollars. 

Perspective and floor plans. 

16. Perspective and floor plans of two modern dwellings, 

costing eight thousand dollars and two thousand 
eight hundred dollars respectively. 

17. Plans and perspective elevation for a two thousand 

two hundred dollar house. 

18. Illustration showing the beautiful dwelling and 

grounds of Timothy Merrick, Esq., Elmwood, 
Holyoke, Mass. 

19. Elegant residence of Dr. J. S. Hurlbut, Esq., School 

Street, Springfield, Mass. 

20. Miscellaneous contents : Relative strength of 

stones and bricks.— Echoes and reverberations in 
rooms.— Dimensions of the most important of the 
great cathedrals.— Boston hot water distribution. 
—Roofs for mills.— Combined rain water cut-off 
and filter, illustrated.— The genesis of a tornado. 
— A millstone recipe.— Lumber trade notes.— 
Warming and ventilating.— Grant memorial com 
petition.— The Arkansas dry kiln.— Paint for 
fresh cement.— Foreign made joinery.— Floor 
paints.— Large dams.— Preservation of timber.— 
How to ornament a vase.— Enemies to varnish. — 
Filling for floors. — Wooden water pipes.— Ready 
mixed paints.— The Ridgway refrigerator system, 
illustrated.— A sanitary heating apparatus, illus- 
trated.— The Prentice patent metallic hip shingle. 

The Scientific American Architects and. Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Publishers, 

861 Broadway, Now York. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals Bent for examination should be distinctly 
marked or labeled. 



(1) E. F. S. asks : 1. How much iron 

wire does it take for armature for simple electric motor 
described in Scientific American, No. 11, March 17? 

A. About 2 pounds. 2. How far apart should the zinc 
aud carbon be in batteries? A. One-quarter of an inch. 
3. What is the distance between the parallel parts of 
the field magnet? A. Oneand three-eighths of an inch. 
See Supplement, No. 641. 

(2) B. L. asks : Will you please to tell 

me what will prevent, counteract, or destroy electricity 
in wool during the process of drawing and spinning into 
yarn, and also what will counteract the attraction be- 
tween the roller and wool in the same process? The 
rollers are of wood and covered with leather. A. If 
practicable, keep the room damp, either by sprinkling 
the floor or hanging up wet cloths around the machine. 
If you cannot do this, you will probably be obliged to 
substitute metallic rollers for your leather covered 
ones. 

(3) W. H. T. writes : 1. I wish to make 

a small electric motor, half the size of the one described 
in the Scientific American of March 17,1888. Please 
inform me through your valuable paper, the Scientific 
American, how I should proceed. Should I have 6 or 
12 coils in the armature? A. 13. £. How many layers 
and convolutions should I have in each coil of the 
armature? A. Same as given in the article referred to, 
that is, 4 layers and 8 convolutions in each layer. 3. 
How many layers in the field? A. 5. 4. The size of 
wire to be used, 16 or 32? A. Use No. 20 on the field 
magnet and No. 24 on the armature. . 

(4) F. Van D. asks : 1. Would it affect 

the power of the motor to use common sheet iron in- 
stead of the Russia iron? A. No. 2. How many cells 
of 1 pint each of simple plunge battery, described in 
the issue of August 20, 1887, page 116, would it take to 
give power enough to run a sewing machine? A. The 
simple plunge battery is too small for use in connection 
with the motor. You could, however, run a sewing ma- 
chine by the employment of a large number of such 
batteries, but it is advisable to use a larger battery. 

(5) A. L. S. asks : 1. Would the hand 

power dynamo described in No. 161 be powerful 
enough to run one or more 16 candle power incandescent 
lights? A. It will not run a 16 candle power lamp. It 
will run a 6 or 8 candle power lamp of low resistance. 

B. Would the motor described in 641 be sufficient 
to run the dynamo? A. No. If it were large enough to 
run it, the current generated by the dynamo would be 
less than that required to run the motor. 

(6) F. A. T. writes: 1 In regard to 

batteries of small electric motor, described in your 
isBue of March 17, 1888, would a number of carbons, 
2x6, Buch as are used in the Leclanche battery, do, 
if say four were connected for each cell? A. Yes. 2. 
Does the zinc have to be pure? I have the motor almost 
finished, but cannot procure the carbons, 6 x 8, or zinc, 
here. A. It should be pure to secure the best results, 
but impure zinc will answer if well amalgamated. 

(7) H. Y. Z. writes : In the Scientific 

American Supplement, No. 641, you describe an elec- 
tric motor. I wish to reduce the linear measnres one- 
half; in doing so would it be advisable to reduce the 
oumber of coils on the armature to 6, also what size of 
Insulated copper wire to use? A. The number of coils 
on the armature should remain the same. Use No. 18 
wire on the field magnet and No. 20 ou the armature. 

(8) W. E. asks : If the dimensions of 

the simple electric motor be doubled, with what size 
wire should the armature and magnet be wound to give 
proportionate results? A. Use wire of the same size all 
around, and connect the conductor of the halves of the 
field magnet in parallel. 

(9) L. M. W. asks: Can the "Simple 

Electric Motor " described in the Scientific American 
of March 17, 1888, be driven as effectually by a Bunsen's 
constant battery as with the plunge battery mentioned 
in the article? If so, how many elements will it need, 
and,should the elements be coupled so as to make a quan- 
tity or intensity battery? A. The motor can be driven 
by a BunBen battery by connecting the cells up in 
parallel so as to produce a quantity current. The best 
arrangement can readily be determined by experiment. 

(10) A. W. N. asks (1) how to connect 

the motor described March 17, so as to make it a dy- 
namo. A. The connections are the same for the dy- 
namo as for the motor, but you should make the field 
magnet of cast iron, and wind the armature with, fine 
wire, say No. 20. 2. What would be the power of it as 
a dynamo? A. No experiments have been made to de- 
termine this. 3. How can I make it so that I can run it 
either way at will? A. By providing two sets of 
brushes oppositely arranged with respect to each other, 
and mounted so that you can bring either set into con- 
tact with the commutator. 4. Will common stove pipe 
iron do for the magnet? A. Yes. 

(11) W. C. P. asks : 1. Can the simple 

electric motor be used as a dynamo? If bo, how will 
its power compare with the dynamo described in Sup- 



plement, No. 161? A. Yes; Bee recent back numbers 
of Scientific American. 2. You Bay that the battery 
used to drive the motor will become exhausted in three 
or four hours. Do you mean that it will be necessary at 
the end of that time to put in new zincs as well as new 
solution? A. It is the solution that becomes Boon ex- 
hausted. The zincs will last for some time. 

(12) E. M. C. writes : In small induction 

coils, such as used in pocket batteries, what is the size 
and how much wire is nsed to produce the best effects, 
for both primary and secondary coils? A. Make the 
core of the induction coil of a bundle of fine soft iron 
wires. Its diameter should be three-eighths of an inch, 
its length 3 inches. Insert it in a thin spool of paper or 
wood, and wind upon the spool 2 layers of No. 20 in- 
sulated wire. Cover this primary coil with one thick- 
ness of writing paper, then wind on 10 layers of No. 36 
silk covered wire. Yon can modify the current by slip- 
ping a brass tube over the exterior of the coil* 

(13) A. L. F. asks : 1. What would be 

dimensions of steel bar magnet and helix of sufficient; 
power to operate an electro magnetic bell in place of 
galvanometer as shown in Fig. 2, page 233 current num- 
ber? A. An ordinary relay magnet and a 6 inch horse- 
shoe machine magnet will do it. S5. Why are perma- 
nent magnets generally made of fiat steel? A. Simply 
for convenience. 3. About what proportion of power 
could be transferred from a permanent magnet by means 
of a helix, to an electro magnet connected in same cir- 
cuit? A. Only a small amount of power can be trans- 
mitted in this way. 

(14) J. C. — The botanical specimen 

which you send to be named is a lichen, sometimes pop- 
ularly called " tree moss," or " tree hair." Scientifically 
it is known as Usnea barbata. It is very widely distri- 
buted, growing from Mexico to Canada, and far north- 
ward. It has no commercial or other value. 

(15) W. M.— For latest form of lime 

kilns, see Supplement, No. 572. 

(16) O. E. K. asks: I am building an 

electric telephone on which I have to use an induction 
coil. Can I not use a smaller and a more simple one 
than described in Scientific American Supplement, 
No. 569? A. Make a core 3 inches long and % inch in 
diameter of No. 20 annealed iron wire. Wrap the core 
with two thicknesses of writing paper, wind on the core 
four layers of No. 20 magnet wire for the primary coil, 
cover the primary coil with one thickness of writing 
paper, then wind on ten layers of No. 88 Bilk-covered 
copper wire for the secondary. 

(17) Gh L. writes : I have made a single 

celt Grenet battery, but it does not keep its power more 
than two weeks, therefore, I would like to make a single 
cell battery that will last longer and have more power. 
A. We know of no batterv giving a strong current that 
will remain in good condition for more than two weeks. 
The Grenet battery is more readily renewed than any 
other capable of yielding the same current. 

(18) W. R. asks : 1. In making the elec- 
tric motor described in Supplement, No. 461, only half 
size, for instance the field magnet only 5 inches instead 
of 10 inches, and so on, what size of wire should I use for 
armature and field magnet? A. Use No. 20 wire. 2. 
How many coils do I want of such? A. Use 12 coils on 
the armature. 

(19) T. F. W. writes : I am mining a 

little, and have some copper plates that have been silver 
plated, and now the plating is partially wore off. The 
question is, is there any kind of solution that will 
answer for dressing the old plates, so that the verdigris 
will not show on plates? A. The plates you refer to are 
probably the amalgamated plates used for collecting 
small particles of metal. Such plates are usually coated 
with quicksilver. You can recoat them by washing 
them over with a mixture of dilute nitric and sulphuric 
acid, afterward sprinkling on a little mercury and rub- 
bing it around. 

(20) C. E. H. asks : How will I have to 

wind the armature and field magnet so that it will run 
from the power given to a 16 candle power incandescent 
lamp by a Westinghouse incandescent machine? I have 
tried to run it with this power. The first time I tried it, 
it gave about }g horse power, in fact it was as much as 
I could do to keep it steady, but since then it will not 
go at all. What is the reason? If it cannot be made 
to run by this power, how can I make a storage bat- 
tery that will run it? The current to store to be ob- 
tained from the Westinghouse incandescent light. A. 
It is probable that the insulation of your armature is 
burned bo that the machine is short-circuited. You 
should use a lighter current. You can arrange this by 
placing your machine in a shunt. For information on 
making storage batteries consult Scientific American 
Supplements. See catalogue, which we send you. 

(21) A. M. asks : 1. Can'the sleeve, A, of 

the commutator of the 8 light dynamo described in 
Scientific American of April 30, 1887, page 278, be 
made of either iron or brass? A. Yes. 2. Can the 
collar, D, be made of wood or leather? A. The collar 
might beimade of hard wood, but we fear it would not 
be durable;Qeather would not answer, as it would readily 
burn. 3. Can the commutator cylinder, E, be made of 
brass? A. Yes, bnt brass would last but a very short 
time. 4. Can the brackets (which are fastened to the 
field magnets, and receive the armature shaft) be made 
of brass? A. Yes, but it is neither so rigid nor so dura- 
ble as bronze. 5. What properties must a current pos- 
sess to produce an arc and incandescent light? A. 
The current to produce an arc light shouldhave an elec- 
tromotive force of at least 50 volts. Incandescent lights 
can be adapted to currents of either high or low voltage. 
6. Does it require a greater current strength to raise 
a platinum wire to incandescence in open air than it 
would were it in a vacuum? A. No. 7. Do you know 
of a good cement for cementing glass and vulcanite? A. 
Equal parts of gutta percha and pitch melted together. 

(23) A. M. M. writes : Having read your 

recent articles " How to Make a Simple Electric Motor" 
with a great deal of interest, I would like to have an- 
swered through your column devoted to such Notes 
and Queries the following questions : 1. What! will 
it cost per hour to run 8 cells 5 inches by 7 inches 



plunging bichromate battery? A. We have at present 
no data which will enable us to answer this question. 
It would, however, probably cost from 10 to 15 cents 
per hour. 2. Is snch a battery of sufficient power to 
ran a small canoe? A. Yes. 3. What size propeller 
would be best? A. About 6 inches. 



TO INVENT0ES. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
munn <fe CO.. office Scientific American, 961 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letter* Patent of tbe 
United States were Granted 

April 24, 1888, 

AND EACH. BEARING THAT DATE. 

(.See note at end of list about copies of these patents.] 



Alarm. See Fire and burglar alarm. 

Alloy, metallic, Ostermann & Prlp 381,718 

Alloy, metallic, Ostermann & Lacroix 881,719 

Ammonia and boneblack, obtaining, F. Egner.... 381,832 
Annunciator and signaling apparatus, M. Martin. 381,709 

Annunciator, electric, J. Geary 381,772 

Armature, dynamo, J. F. Kelly 381,700 

Armature, dynamo, M. A. Muller 381,636 

Axle lubricator, car, O. F. Godley 381,691 

Axle, vebicle, J. F. Dixon 381,829 

Axles, dust guard for car, W. 8. Soule 381,591 

Bag handle, sheet metal, R. C. Jenkinson 381,790 

Band, elastic, R. W. Howard 381,879 

Bell and alarm, combined door. C. M. Dilley 361,539 

Bell, electric, C. V. De Redon 381,765 

Bell or mechanical striker, electric, J. H. Brick- 
ford 381,823 

Belt fastener, W. L. Potter 381,640 

Blast furnaces, dust catcher tor, F. W. Gordon... . 381,774 

Blind, slatted, J. A. Sherington 381,619 

Block. See Meat block. 

Boat, G. N. Tibbies 881,729 

Boiler. See Steam boiler. 

Boiler. A. Worthington 381.870 

Boiler and furnace. A. Sterling 381,595 

Bolt. See Elevating bolt. 

Book cover, O. W. K. J. Nordenfalk 381346 

Boor or Bhoe, Pratt & Johns 381.579 

Bottle washing machine, H. Palmer 881,638 

Box. See Bread, cake, or cheese box. 

Box, W. H. Scott 381,889 

Boxes, wire fastener for, J. Esselbach 381,684 

Bracket. See Harness bracket. 
Brake. See Car brake. Wagon brake. 

Brakes, slack adjuster for, O. C. Crane 381,828 

Bread, cake, or cheese box, S. E. Bowersock 381,824 

Bread making machine, A. A. Humble 381,554 

Bridge, R. A. Sawyler 381,581 

Brush, J. J. ABhburner 381,749 

Brush, blacking, Beauregard 4 Bidwell 381,607 

Buildings, construction of, M. H. Eaton 381,767 

Bureau, D. C. Clapp 381,760 

Burner. See Vapor burner. 

Caisson, portable, H. P. Kirkham ; 381,797 

Can for printer's Ink, etc., C. H. Hollis 381,553 

Car brake, F. W. Mills 381,570 

Carlirake, M. B. Mills 381,571 

Car coupling, W. B. Seal 381,643 

Car starter, J. Zeliff 381,602 

Cars by electro-chemical means, heating railway, 

E. E. R16S 381,819 

Cars, electric heating apparatus for railway, E. E. 

Ries 381,816 

Cars, heating railway, E. B. Benham 381,754 

Cars, heating railway, W.M. Scott 381,647 

Carding engine, J. M. Hetherlngton 381,781 

Carriage, baby. J. H. Gibson 381,834 

Carriages, cribs, or cradles, attachment for baby, 

S.A. Holman 381,878 

Cash register, H. A. Aim 381.520 

Cash register, W. F. Lamb 881,561 

Caster, trunk or furniture, J. P. Carmichael 381,759 

Casting curved pipe, core arbor for, P. Rieth 331,645 

Casting metal, D. C. Stover 381,655 

Chain fastener, Sears 4 Kelley 381,855 

Chairs, automatic fan attachment for rocking, M. 

Marcoux.. 881,897 

Chart, adjustable pattern, S. Mandelbaum 381,563 

Chock or leader, anti-f rlctlonal, L. Dyer 881,831 

Chuck, drill, J. N. Skinner 381,857 

Churn, W. Bechtold 831,668 

Cigarmachine, F. E. Pellant 381,812 

Clevis, adjustable. J. Peters 381,578 

Clock, A. & H. E. Junghans 381,626 

Clocks, winding and setting attachment for. J. 

Zelly 381,603 

Closet. See Water closet. 

Cloth cutting machine, G. A. Ries 381,644 

Coaster, wheeled, O. A. Wheeler 381,661 

Coat and pantaloons supporter, combined, S. L. 

Rice 381,888 

Comb. See Curry comb. 

Compasses, electric alarm for ships', A. Gross 881,693 

Compressing or blowing engine, W. E. Good 381,876 

Conduit, J. Steel 381,653 

Cooker and frier, combined steam. H.C. Hornish 381,784 

Corn husking machine, H.H. Armstead 381,748 

Cotton gin, Q. T. Mason, Jr 381,564, 381,565 

Coupling. See Car coupling. Hose and faucet 

coupling. Tube coupling. 

Cuff holder, J. H. Reed 381,642 

Cultivator fender, J. W. Kennedy '..... 381,701 

Curry comb, U. B. Hird.. 381,650 

Curry comb, F. 8. Neal 381,637 

Cushion. See Plumber's air cushion. 

Cutter head, W. H. Idimson 381,799 

Dental engine. Hood & Reynolds.,.. 381,783 

Dental plugger, P. C. Morse , 381,844 

Depilating and bating, J. Townsend 381,730 

Desk and type writer cabinet, combined, W. H. 

Porter (r) 10,924 

Digger. See Potato digger. 

Ditching machine. H. G. Lane 381,704 

Divider, multiple. J. Krumscheld 381,560 

Door opener, electric, J. Schneider 391,725 



Draw bars, die for making. J. T. Wilson 381.894 

Draw bars, making, J. T. Wilson 381,895 

Drill. See Rock drill. 

Dust collector, G. Bebrns 381,753 

Dust collector, H. N. Pomeroy 381,639 

Ear muff. Klelnert & Manville 381,559 

Egg rack, Beatty 4 Hoffner 381,523 

Electric energy, transformation and distribution 

of, R. Kennedy 381.794 

Electric indicator, E. Weston 381.736 

Electric light carbon, T. L. Clingman 381,614 

Electric machine and motor, dynamo, M. Im- 

mlsch 881,789 

Electric machine, steam dynamo, R. H. Mather.. . 381,568 

Electromotors, regulation of, S. D. Field 381,768 

Electrical apparatus, C.C. Sibley 381,856 

Elevating bolt, V. Prim 381,848 

Elliptic spring, J. R. Fletcher 381,688 

Engine. See Carding engine. Compressing or 
blowing engine. Dental engine. 

Envelope holder. Culver & Smith 381,677 

Extractor. See Seed extractor. Stump ex- 
tractor. 

Feed water heater. 1'. Fairbanks 381,618 

Fence, J.Z. Stanley , 381,858 

Fence making machine, upright wire and picket. 

Hill & Rider 381,548 

Fence post, J. W. Davy 381,873 

Fender. See Cultivator fender. 

Fire alarm system, automatic. J, Young 381,896 

Fire and burglar alarm, electric. A. Scbuchman... 381,852 

Firearm, magazine, Aughenbaugh &. Rnffley 381,821 

Fire escape, portable, W. Brown 381,672 

Fire extinguisher, chemical, T. G. Turner 381,658 

Fire hydrant ; pneumatic, H. L. McAvoy 381,805 

Furnace. See Hot air furnace. Ore roasting fur- 
nace. 
Furnace for heating soldering coppers, E. Holm . . 381,782 

Fuse, shell, T. Nordenielt 381,717 

Gauge. See Saw table gauge. 

Gas and air fuel mixing chambers, sectional hood 

for, C. H. Miller 381,632 

Gas mains, sliding Joint for, D. M. Marquis 381,803 

Gate, J. N. Hatcher 381,691 

Gate, H. E. Moore 382.634 

Gate, H. A. Spencer 381,592 

Gate, J. Z. Stanley 381,859 

Glass blowing apparatus, W. M. Piper 381,887 

Glove, baseball, F. G. Fischer 381,687 

Gloves, etc., fastenerfor. E. J. Kraetzer 381,703 

Governor, J. W. Thompson 381,597 

Grain garners, automatic .latch for,! P. E. Can- 
Held 381,528 

Grate, J. O'Keef e 381,886 

Guns, apparatus for conveying ammunition to, C. 

H.'.Murray 381,715 

Guns,'vertical breechrclosing mechanlsm.for, W. 

Lorenz 381,628 

Guttering to the eaves of houses, hanging sheet 

metal, C. C. Frederick 381,770 

Hammock, A. Dickey 381,538 

Hammock or swing, M. Broderick... 381,827 

Hammock spreader. V. P. Travers 381,863 

Hammock [supporting ropes, holder for. V. P. 

Travers 381,864 

Handle. See Bag handle.ftSaw .handle. 

Handle,'T. L. Rivers 881,646 

Harness bracket, J. Harbison 381,776 

Harrow.G. W. Gorsuch 881,835 

Harrow, J. Hildeshelm 381,623 

Harvester, J. R. Beard 381,606 

Hat for firemen, T. Anderson 381,666 

Hat wire, A. Cary 381,530 

Hay loader, E. L. Hay 381,779 

Hay loader, N. 8. Johnson 381,699 

Hay rakes, cleaner arm for the teeth of horse, N. 

Stafford..,., , ., 381,593 

Hay rakes, horsa, G. Keith 381,840 

Header and thrasher, combined, Reynolds & Pat- 

erson 381,723 

Heater. See Feed water neater. 

Heater for cars and buildings, T. McCrossan 331.806 

Heater for muffs, etc, F HUler Jr , 381,549 

Heating by compressed ao* or superheated air T. 

J.Simpson ,....,,,,... 381,689 

Heating by electricity. E. E. Ries.,,,,, 381,815 

Heating, electro-chemical. E. E. Ries. 381 ,818 

Electric system, electric, E. E. Ries 381,817 

Heel plate attaching machine, W. J. Atwell, 

381,604, 381,605 
Holder. See Cuff holder. Envelope holder. Pen- 
cil holder. Rein holder. Sash holder. 
Hook. See Snap hook. 

Horse detacher, J. McMorries 381,712 

Horse power, R. G. McElroy 381,807 

Horses, device for assisting in training, H. C. 

Woodnutt 381,745 

Horses, devices tor cheeking Quinn & McLellan. 381,580 

Horses, device for stopping, A. Wedekind :181.735 

Horses, split hoof clamp for, J. H. Wiestner 381.868 

Hose and faucet coupling, T. Mackel - 381,562 

Hose carriage, garden. J J, Divekey 381,540 

Hot air furnace, C. N. Bacon ,.,,. 381,750 

Hot air furnace, J. B.OIdershaw 381,574 

Hub. vehicle, M. E. True ., 381,891 

Indicator. See Electric indicator. 

Ingots, making compound, L.L. Burdon..... 381,527 

Interlocking switch and signal, G. Glbbs 381,778 

Iron. See Sad Iron. Soldering Iron. 
Joint. See Pipe Joint. 

Kneading machine, dough, B. H. Melendy 881.631 

Ladder, G. H. Thompson 381,656 

Ladder, fire escape, and hose carriage, combined 

extension, C. B. Schumann 381,587 

Ladder, flexible. C. B. Schumann 381,853 

Lantern, Drew & Grant 381,836 

Lantern, H. L. Jewell 381,557 

Lantern, tubular. L. F. BettB 381,755 

Last, J. B. Mullen 381,845 

Lasts, making shoemakers', F. G. Hltzfeld 381,551 

Latch and handle, lever, J. F. Wollensak 381,740 

Latch, double-acting, A. H, Jones 381,792 

Leather, composition for softening and renovat- 
ing, L. C. De Willers 381,680 

Letter sheet and envelope, combined, W. H. Kis- 

ter 381,558 

Lifter. See Transom lifter. 

Liquid reservoirs, float and level indicator for, 

W.E.Eastman , 381,541 

Lithographic presses. Inking apparatus for, F. 

Macdonald .,... 381,708 

Lock. See Nut lock. Safe lock. Seal lock. 
Locomotives, apparatus for applying sand to the 

driving wheels of < J, Gresham 381,837 

Loom let-off mechanism- G. F Hutcbins 381,787 

Looms, whip roll for, D. Durkln 381,617 

Looms, whip roll for. A. F.Parker 381,720 

Lubricator. See Axle lubricator. 

Lubricator, R. Marshall 381,804 

Lubricator, M. Schneider 381,586 

Mall bag catcher, J. M. Keith 381.841 

Mattress, tubular floating. Pigeon & I.acroix 381.813 

Measurement apparatus, electrical, H. V. Hayes,. 361.780 
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Measuring apparatus, fabric, J. W. Kruger 381,842 

Meat block, sectional, B. A. Stevens 381,654 

Mill. See Roller mill. Sawmill. 

Milling machine, A. H. Brainard 381,525 

Millstone dress, J. Bacbuletn 881,622 

Mirror, J. B. Vienney SSJ.fiOO 

Muzzle, R. B. Cole 381.615 

Nail plate feeder, A. H. Tyrrell 381*19 

Nut lock, E. H. A. Oakley 381,573 

Nut making machine. F. Bruser 381,872 

Oiling shells, projector for sea, A. H. Walker, 

381,732, 381,733 
Ordnance, breech-loading, B. B. Hotchklss . . . . ... 381,697 

Ore roasting furnace, J . L. Lovell 381,629 

Ores and materials containing sulphur tor the ex- 
traction of metals and other constituents, 

treatment of, R. & C. Oxland 381,809 

Ores and metallurgical products, treating, E. H. 

Russell 381.849, 381,850 

Paddlewheel, feathering, A. H. Carpenter 381,674 

Pantry, portable, H. M. Ramey 381,641 

Paper clip, J. W. King 381,702 

Paper machines, renewing strainer plates for, F. 

Williams 381,737 

Pavement, concrete, G. A. Bayard 381,667 

Pencil holder, O. Bussler 381,612 

Pencil holder, lead, O. Bussler 381.611 

Pencil, propeller, J. Hoffman 381,877 

Pencil rack and eyeglass hook, combined, J. Gra- 
ham 381,692 

Pencils, mn.chme for the manufacture of crayon, 

J.W.Peck 381,810 

Phosphorus trichloride, apparatus for obtaining, 

C. Fahlberg 381,685 

Piles, protecting, G. Brown 381,671 

Pin. See Safety pin. Thill coupling pin. 

Pinchers, grubbing, J. M. Ricketson 381,581 

Pipe. See Stove pipe. 

Pipe joint, spherical, H. W. Brinckerhoff 381,826 

Pipes, expansible joint for, H. W. Brinckerhoff. . . 381,825 
Planer attachment for cutting internal gear, G. 

F.Hutchins 381.788 

Planter, corn, F. P. Murphey 381,883 

Planter, corn, J. Selby 381,588 

Plow, D. H. Carpenter 381,529 

Plumber's air cushion, A. H.Walker 381,731 

Post. See Fence post. 

Potato digger, J. Lee 381,706 

Power. See Horse power. 

Printing presses, sheet strafgbtener for, Loewen- 

bach* Matter.. 381,800 

Propelling canal boats, system and apparatus for, 

C. F. Cassleman 381,675 

Pro pelling device, W. Johnston 381,625 

Pump, W. W. Cully 381,532 

Pump, E. Neff 381,808 

Pump, double-acting force, J. M. Normand 381,885 

Punching cards, machine for, S. J. Murray 381,716 

Punching machine, bag, F. Htrsch 381,696 

Quilting machine, W. Koch 381,798 

Rack. See Egg rack. Pencil rack. 

Railway chairs, die for making, E. B. Entwisle — 381,875 

Railway conduits, trap for electric, W. M. Schles- 

inger 381.585 

Railway, electric, R. M. Hunter 381,555, 381,556 

Railway, suspended cable and electric, Taylor & 

Heckert 381,862 

Railway trains, combined station indicator and 

signaling apparatus for, J. H . Bickf ord 381,669 

Railways, automatic switch and frog for, Cromer 

4 Gavin .-. 381,676 

Railways, combined metal tie and fastening for, 

E. R. Stiles 381,860 

Railways, device for removing "Obstructions or 

preventing accidents on street, C. Mahon 381,881 

Railways, electric motor for, S. H. Short 381,650 

Railways, motor for street. B. C.Pole 381,847 

Rake. See Hay rake. 

Rake and fork, combined, L. R. Stagner 381,594 

Reel. See Skein reel. 
Register. See Cash register. 

Rein holder, W. E. Beisonhert 381,608 

Rock drill, S. Ingersoll 381,838 

Roller mill, J. D. Mawhood 381,710 

Rolling mill plant, Garrett St Wellman 381 ,689 

Rolling sheet metal, F. H. Wright 381,746 

Roofing, cap and anchor for metallic, B. h\ Cald- 
well 381,756 

Roofing, machine for painting metallic, Caldwell 

& Peterson 381,757 

Rudder, W. W. Huntley 381,786 

Running gear, E. Hickman 381,695 

Sadiron, W. H. Mull 381,572 

Safe lock, J. White 381,893 

Safe, provision. H. Randol 381,721 

Safety pin, D. A. Carpenter 381,613 

Sample fastener, C: Folsom 381,769 

Sash cord fastener, G. L. Thompson 381,728 

Saw, J. J. Ralya 381,814 

Saw. drag, R. Doak 381,830 

Saw filing machine, H. L. Bump 831,610 

Saw guide. J. O. Morrow 381.635 

Saw handle, crosscut, H. L. Kincaid 381,796 

Saw holder, circular, J. Slater 381,651 

Sawmill, band, Smith & Kelly 381.726 

Saw, scroll, H. L. Beach 381,751 

Saw sharpening machine, W. H. Halladay 381,775 

Saw swage, J. H. Miner 381,633 

Saw swaging device, C. A. Schoessel 381,851 

Saw table gauge, H. L. Beach 381,752 

Scale, counter, J. B. Butenschon 381,' 

Scraping machine, road, W. F. Wellman 381,1 

Seal lock, C. E. Davis 381,534 

Seed extractor, grape, S. E. Toucey 381,657 

Seed, method of and apparatus for treating fiber 

• coated, W. V. Corne 381,616 

Sewers and drains, air inlet for, E. S. McClellan. . . 381,711 
Sewing machine attachment holder, J. M. Griest.. 381,546 
Sewing machine feeding device, R. M. Hatcher... 381,778 
Sewing machine trimming attachment, J. W. 

Dewees 381,537 

Sewing machine welt trimmer, J. W. Dewees 381,536 

Sbade pull. C. W. Elliott 381.543 

Shade roller support. E. H. Munger 381,714 

Shoe heel, A. Farina 381,686 

Sign, advertising. L. A. Deuther 381,766 

Signaling apparatus, electric, M. W. Parrlsh 381,576 

Signaling apparatus, telegraphic, J. R. Willis 381.738 

Siphon, G. W. Arper 381,521 

Skein reel, J. Garsed 381771 

Skeins, alum tanned, Waiter St. Koegel 381,734 

Sled, S. L. Allen 381,666 

Snap hook, E. A.Wilson 381,739 

Soldering iron, C. R. Danielson 381,533 

Soldering irons, apparatus for cleaning,^. H. Cox 381,761 

Soldering pliers, O. F. Garrey 381,544 

Spark arrester, H. W. Libbey 381,707 

Spinning frames, fulcrum for the weight lever for 

the rolls of , Drlscoll & Boylen 381,681 

Spinning machine, J. Marjerlson 381,566, 381,567 

Spoke drawer*. J. M. Germann 381,690 

Spring. Bee Elliptic spring. 



Stamp, printing, Lang St Watson 

Stand. See Wash stand. 

Steam boiler, L. B. Battin 

Steam boiler, J. Johnson 

Steam engine, Scribner St Heckert 

Steam trap, F. G. Botsford 

Steel bands, apparatus for tempering, J. Oldham.. 

Stereotype plates which are cast separately from 
their beds, means for securing, E. D. Rogers. . 

Stilt, L. Hoffman 

Stone saw, J. Peckover 

Store service apparatus, J. H. Goodf ellow 

Stove back, Devore & Greene 

Stove back, W. C. Metzner 

Stove, cooking, W. J. Keep 

Stove pipe, U. D. Alexander 

Structural articles, composition for surfacing, T. 
McSweeney 

Stump extractor, G. M. Stroup 

Supporter. See Coat and pantaloons supporter. 

Suspender fastening, H. Fried 

Switch. See Interlocking switch. 

Syringe, T. M. Healey 

Tableware, J. A. Kimball 

Tag or label for poultry, 1. J. True 

Telegraphy, P. B. Delany 

Telegraph, dynamo, F. W. Jones 

Telephone receiver, W. H. Collins 

Thill coupling pin, J. E. St. J. B. Tail 

Tobacco receptacle, P. Lorillard, Jr 

Tool, combination, G. W. Ribble 

Trace fastening, Newsom St Oxley 

Track, portable connecting, A. V. Du Pont 

Transom lifter, J. F. Wollensak 381,741 to 

Trap. See Steam trap. Well trap. 

Trap, W. R. Blaney 

Tricycle, Dearlove & Thresher 

Tricycle, M. Slutz 

Trousers or overalls. J. Hetherlngton, Jr 

Truck, barrel, E. J. S. Davis '..... 

Truck, car, L. Goddu 

Truss, H.C. Stickey 

Tube coupling, F. A. Williams 

Tube expander, C. H. Robinson 

Tubes, straightening, L. L. Burdon 

Type containing channel, A. A. Low 

Type writing machine, C. Spiro 

Valve for water gauges, Bray & Nickerson 

Vale gear, J. Des Brisay 

Valve gear, J. W. Thompson 

Valve gear, J. Young 

Valve, hydrant, O. B.Wilson 

Vapor burner, V. A. layman 

Vapor or gas, device for regulating the quality of 
carbureted, E. J. Frost 

Vehicle, convertible, W. H. Yates 

Vehicle top, T. B. McCurdy 

Vehicle, two-wheeled, J. P. Callan 

Vehicle, two-wheeled, W. Lawless 

Vehicle wheel, C. A. Reade 

Velocipede crank, J. Harrison 

Vending apparatus, J. B. Underwood 

Vise, machine, G. B. Taylor 

Voltaic battery solution, C. E. Egan 

Wagon bolster standard, Koesling & Mecklen- 
burg 

Wagon brake, J. B. Walker 

Wash stand, J. D.Hall 

Washing machine, L. Refnhardt 

Watoh, stem winding and setting, J. N. Whipple.. 

Watch wheels, means for beveling, H. Huguenin. 

Water closet, F. A. WellB 

Water conductor, J. W. Abrahams 

Water or gas, electrical method of automatically 
controlling the supply of , L. Weil 

Well trap, W. W. Peay 

Wheel. See Paddle wheel. Vehicle wheel. 
Windmill, J. Devereux 

Windmills, auxiliary motor for, G. C. Hunter 

Window. Edgerton &Metcalf 

Wire rod mill guide, H. Roberts 

Wire stretcher, McMahon & Mangum 

Wood, apparatus for impregnating, P. H. Dudley. 



381,791 
381,854 
381,670 
S8L575 

331,820 
381,552 
381,811 
381,545 
381,535 
381.713 
381,793 
381,871 



881,861 

381,833 

381,622 
381,795 
381,598 
381,764 
381,839 
381,531 
381,659 
331,801 
381,724 
381,884 
381,874 
381,744 

361,524 
881,763 
381,590 
381,624 
381,762 
381,620 
381,727 
381,869 
381,583 
381,526 
381,802 
381,652 
381,609 
381,678 
381,596 
381,747 
381.662 
381,843 

381,619 
381,663 
381,630 
381,758 
381,705 
381,722 
381,547 
381,892 
381.890 
381,542 



381.627 
381.865 
381.621 
381,613 
381,601 
381,785 
381,660 
331,664 

381,866 

381,577 

381,679 
381,698 
381,683 
381,582 
381,569 



DESIGNS. 

Advertising picture frame, F. H. purell 

Burner, nursery, C. T. Martin , 

Button fastener, W. G. Slater.... . ... -. 

Caster, furniture, E. Garet 

Coffin plate, O. McCarthy 

Clock dial, A. Bannatyne 

Clock dial, W. Lawson 

Glassware, etc., ornamentation of, T. G. Hawkes, 

18,267, 

Match, L. Kittinerer 

Oil cloth, C. T. & V. B. Meyer 18,975 to 

Stove, cooking, W.J. Andrews 

Type, B. Lauscbke 

Type, font of printing, W. W. Jackson 



18,265 
18,274 
18,281 
18,266 
18,273 
18,264 
18,272 

18,208 
18,270 
18,280 
18,263 
18,271 
18,269 



TRADE MARKS. 

Aperient water, natural, A. Saxlehner. 

Boots and shoes, men's, Chase, Merritt & Co. 

Canned green corn, B. Retff 

Canned vegetables, corn, tomatoes, and fruits, J. 
H. Preston & Sons 

Dress shields, I. B. Kleinert 15,386 to 

Flour, Marshall, Kennedy & Co 

Incrustation preventive and remover, boiler, Im- 
perial Chemical Co 

Lamp chimneys, Minneapolis Glass Company 

Lamp chimneys and wicks for certain lamps, C. S. 
Upton 

Newspapers, J. S. Conroy 

Pens, except those made of precious metals or in 
imitation of the same, metallic, D. Leonardt & 
Co 

Plaster bas-reliefs, statuary, statuettes, mouldings, 
and signs, Bas-Relief Manufacturing Company 

Slate, pulverized. Highland Slate Manufacturing 
Company 

Spades, shovels, and agricultural implements, T. 
Drysdale&Co 

Washing powder, granulated, Riverside Soap Com- 
pany 

Water, apparatus for collecting, flltertng.and stor- 
ing, R. C. Sayer 

Whisky, G.& J. G.Smith 



15,395 
15,381 
15,393 

15,392 
15.888 
15,390 

15,385 
15,391 

15,398 
15,382 



15,3S9 
15,380 

15,384 

15,383 

15,394 

15,396 
15,897 



A printed copy of the specification and drawing of 
any patent In the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Mnnn & Co., 361 Broadway 
New York. Other foreign patents may also be obtained. 



1&tbvevix&emeTxi&. 



Inside Page, each Insertion - - - 7S cents a line. 
Back Pace, each insertion - - - SI. OO n. Hue. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisement* at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office asearly asThursdayinorn- 
ing to appear in next issue. 



Edison Lamps 

Of low voltage for battery and dynamo. Lamps of H 
to 20 candle power, $1.50 each. Lamps 28 and 36 candle 
power, 12 each. Send postage stamp for catalogue. 

The Edison United Manufacturing Co., 

65 FIFTH AVENUE, NEW YORK. 



BATTERIES 

Primary Battories to run Incandescent lamps of H to 16 

candle power from 7 to 15 hours. Price from (4.75 each. 

Send for catalogue. 

The Mason- Wood Electrical Mfg. Co., 

69 Myrtle Avenue, Brooklyn, N. Y. 



DELAFIELD S PAT. SAW CLAMP 



With saw for cutting metals. Saves all the broken 
hack-saw blades. In use over two years in all parts of 
the country. The new clamps have the edges bevelled 
that hold the saw. By mail, with one blade, 60 cents. 
Extra blades 8K" x Jf", " star," 7 centB each, 70 cents per 
dozen, by mail. Blades 8" xl", "Stubs," 35 cents each, 
by mail. Discount to dealers. 
NOKOTON MFG. WORKS, Noroton, Conn. 



GAS ENGINEERING, RECENT PRO- 

gress In.— By A. Macpherson. Regenerative system of 
retort firing. Improvements in gas purification. Burn- 
ers and regenerative lamps. TheWelsbach gas light. 
Paraffin as a rival of coal gas, oil in gas making. Prices 
of residual products. Contained in Scientific Ameri- 
can Supplement, No. 001. Price 10 cents. Vo be 
had at this office and from all newsdealers. 
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ATCHMAKER 



Before buying. ™ 
Whitcomb Lathe 



send for Price 1,1st of 

... -.ajthe, Webster Foot- 
Wheel and our Table of Kquivalent. 

American Watch Tool Co.,Waltham,Mass 
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GOVERNMENT BREEDING FARM FOR 

Cavalry Homes.— A paper by Lieut. S. C. Robertson, TJ. 
S. A., outlining a plan for the establishment of a breed- 
ing farm lor horses maintained and controlled by the 
government, and discussing th'e economic features of 
the scheme. Contained in scientific American Sup- 
plement, No. 008. Price 10 centB. To be had at this 
office and from all nowsdealers. 



SEBASTIAN, MAY &C0'S 

IsptOTtd Sortv Catting 
ilXllAJiiWPower 

Drill Presses. Chucks, Drills, 
Dogs, and machinists* and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application 
165 W. »d St., Cincinnati, O 




PNEUMATIC DYNAMITE TORPEDO 

<Jun.— An exhaustive account of this new weapon and 
of the experiments made with it ; along with a descrip- 
tion and Illustration of a proposed dynamite cruiser. 
with 6 figures. Contained in Scientific American Sup- 
plement, No. 503. Price D cents. To be had at this 
office and from all newsdealers. 

ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 6C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Hone Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. SendOcentsforillustrated 
catalogue. 

Pierce WellExcavatorCo. 
New York. 

HOW TO MAKE AN INCUBATOR.— 

Full directions, illustrated with 7 figures. Also direc- 
tions for operating the apparatus. Contained in 
Scientific American Supplement, No. 6 1 -2, Price 1G 
cents. To be had at this office and from all newsdealers. 




NICKEL PLATING 

^POLISHING MATERIALS 

ZUGKER&LEVETT 

CHEMICAL C? NEW YORK USA 

NICKEL & 

ELECTRO PLATING 
OUTFITS. 



IRRIGATING MACHINERY ON THE 

Pacific Coast.— By John Richards. An elaborate dis- 
cussion of the modifications that have had to be made 
In irrigating machinery to meet the requirements of 
local conditions in California. Contained in Scien- 
tific American Supplement Nob. 4J24 and tt*i5. 
Price 10 cents each. To be had at this office and from 
all newsdealers. 



MANUFACTURERS! 

Contemplating any change of location are invited to 
correspond with Secretary of Omaha Business Men's 
Association, care Paxton Hotel, Omaha, Nebraska. 



MAONESIA SECTIONAL STEAM 

THE MAGNESIA 
SECTIONAL 

Covering* Co. 

PHILADELPHIA. 




PIPE AND BOILER C0VERIN0S. 



Local Agents Wanted 
Everywhere. 




Refrigerators of Eyerv Description 

™ Send lo r 'Circular. * 

MANUF.„ ... 
815 Arch Street, 



FACTURIN^CO^Ltd. 



CHEMICAL AND ALLIED INDUS- 

tries.— By Watson Smith. An elaborate report upon 
the objects illustrative of the progress, advance, and 

K resent position of the chemical industries shown at the 
lanchester Royal Jubilee Exhibition. Contained in 
Scientific American Supplement. Nos. 627, 6*28, 
029. 630, «3*J. l*rice 10 cents each or 60 cents for the 
series. To be had at this office and from all newsdealers. 




BARM ES' NEW 

Patent Velocipede Grinding and 

Polishing Machine. 

For grinding and polishing Cutlery, 
Jewelry, Ornamental Wares, Skate 
Grinding, etc., etc., as an accessory to 
or for a distinct business, a largeproflt 
with small outlay. Outfits of Foot 
Power Machinery for practical shop 
service in Wood and Metal. Cata- 
logue free. 

W. F. & John Barnes Co., 
1909 Ruby St., Rockford, 111. 



FOREIGN TJR.^ . __ 

John G. Rollins & Co., Limited, London, England, an 
old established and reliable House, are well situated to 
represent American Manufacturers in the sale of their 
products in Foreign Countries. Satisfactory American 
and English reference if required. Address direct, or 
American Office, 4 Stone Street, New York City. 



ASK YOUR STATIONER FOR THE 

JDHANN FABER LEAD PENCILS 

THE BEST NOW MADE 



THE NEW CROTON AQUEDUCT.— 

Detailed description of the great aqueduct now being 
constructed to increase the water supply of New York 
City, and also of the great dam which it Is proposed to 



constructed to increase the water supply of New York 
City, and also of the great dam which it is proposed to 
build across the Croton River, at Quaker Bridge. With 



engravings and a map. Contained in Scientific Ameri- 
can Supplement, No. 558. Price 10 centB. To be 
had at this office and from all newsdealers. 




Trow Hoop Driving. 



BARREL, KE8, 

Hogshead, 

AND 

STAVE MACHINERY. 

Over 60 varieties manu- 
factured by 

E. & B. Holmes, 

BUFFALO, N. Y. 



ALCOHOL, SWEET POTATO. — AN 

account of a new Industry recently established at the 
Azores— that of the distillation of alcohol from raw 
sweet potatoes. Contained In Scientific Ambhipan 
Supplement, No. 3f a. Price 10 cents. To be had at 
this office and from all nowsdealers. 

SCIENTIFIC BOOK 
CATALOGUE, 

RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN «fc CO., Publishers Scientific American, 

301 Broadway, New York. 




SUPERIOR 

Stationary Engines 

with Plain and Automa- 
tic Cut-off. Vertical and 
Horizontal. 

Penna. Diamond Drill Co., 
Btrdsboro, Pa. 



To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he hat* when be 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in w uic a you decide it is 
for your Interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 
dress 

MUNN & CO., Publishers, 

301 Broadway, New York. 




OIL ENGINES. 

For Printers, Steam Yachts, 
pumping water,sawing wood, 
making Ice-cream, Carpen- 
ters, Mechanics. 1 to 5 H. P. 
Fuel, Kerosene. No dust. 
Automatic in fuel and water 
supply. Illustrated Cata- 
logue free. Mention Scien- 
tific American. 

SHIPMAN ENGINE GO. 

92 Pearl St., Boston, Mass. 



TELESCOPIC OBJECTIVES AND MIR- 

rors. Their preparation and testing.— By H. Grubb, F. 
B. S. An interesting description of the processes now 
employed in the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
glass. Contained in Scientific American Supple- 
ments, Nos. 548 and 549. Price, 10 cents each. To be 
obtained at this office or from any newsdealer. 



STEAM and 




ELECTRIC LAUNCHES, 

Pleasure Boats, SaUi/na Canoes , 
Paddling Canoes, Oars, Rowlocks, 
Sails, etc. 80 page catalogue. 
Over seventy-five illustrations. 
Send 5 cents. None free. Men- 
tion the Scientific American. 
J. H. RUSHTON, 

Canton, N. Y. 



COMPARATIVE VALUE OF STEAM 

and hot water for transmitting heat and power.— An 
elaborate discussion of the subject, by Charles E. Emory. 
Contained In Scientific American Supplement No. 
615. Price ten cents. To be had at this offloe and 
from all newsdealers. 
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HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers, and Importers* 

810 Wnlnut St.. Philadelphia. Pa., U. 8. A. 

^"Ournewand Revised Catalogue of Practical and 
Scientific Books, 80 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 




Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Archi- 
tects' and Builders' Edition of the Scientific 
American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. Theycontain 
colored plates or the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion and approximate cost. 

Kour bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $?.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



klly^Fmces. 

Expose an Immense Heated 
Surface. 

Extract all the Heat from 
the Gases. Furnish Pure 
Warm Air in Abundance. 
Fourteen Years of Test. 
Universally satisfactory. 

Send for " Our Furnace Book." 

Abram Cox Stove Co. 

MANUFACTURERS, 

Philadelphia and Chicago, 




CITY OF LONDON AND SOUTH- 

wark Subway.— Description of a new underground rail- 
way now in course of construction in London. With 7 
figures. Contained in Scientific American Supple- 
ment, ivo. 6*£6. Price 10 cents each. To be had at 
this office aud from ail newsdealers. 



Ills Draper Recording Thermometer. 




Size 14x20 in. Patented. 



This thermometer gives 
a permanent and continu- 
ous record in ink of the 
temperature. The chart 
indicating hours of the day 
and days of the week gives 
the degrees of temperature 
from 20° below zero t* 110° 
above. All instruments 
are accurately adjusted 
and warranted. The re- 
cord is easily read and ab- 
solutely correct. Sold by 
the leading instrument 
dealers and opt ici a ns 
througho ut the Uni ted 
States and Canada, and by 

The DRAPER 
MANUFACTURING CO. 

Owners of the U nited 
States and foreign patents, 
152 Front Street, New York 
Copyrighted. 



PETROLEUM FUEL.— AN ACCOUNT 

of the Pennsylvania Kailroad's experiments with the 
Urquhart system of burning petroleum on locomotives, 
and also of the experience of the Grazi-Haritzin Rail- 
road with coal oil as a fuel. Contained in Scientific 
American Supplement No. 61 5. Price ten cents. 
To be had at this office and from all newsdealers. 




The CUSHJIAN Patent 

3 Pinion Geared Scroll Chucks 
with their latest improvements 
are unexcelled. Made in all sizes 
from '2% inch to 12 inch diameter, 
and are sold by the trade all over 
the world. 

Manufactured by 

The dish mini Chuck Co., 

Hartford, Conn. 



THE PHONOGRAPH.— A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scientific American Supple- 
ment, No. 632. Price 10 cents. To be had at this 
office and from all newsdealers. 




CLARK'S NOISELESS RUBBER WHEELS 

No more Splintered Floors. 
Different Styles. Catalogue Free. 

GEO. P. CI. ARK, 
Box L. Windsor Locks, Ct. 



PANAMA CANAL.— A PAPER BY DR. 

W. Nelson on some of the difficulties to be overcome in 
the prosecution of this work. Damming the Chagres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the can;il in lives. 
Cost of the work. Contained in Scientific American 
Supplement, jNo. 003- Price 10 cents. To be had at 
this office and from all newsdealers. 




P hfe ES.«"£5ilE 

The Koch Patent File, for preserving newspapers, Mag- 
azines, and pamohlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied forthe low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 

MUNN & CO., Publishers Scientific American. 



CURE % DEAF 

Peck's Patent Improved Cush- 
ioned Ear Drums Perfectly Re* 
store the Hearinir, whetherdeaf- 
ness is caused by cola's, fevers orin- 
juries to the natural drums. Invisible, 
comfortable, al ays in position. Mu- 
sic, conversation, whispers heard dis- 
tinctly. Write to F. HISCOX, 853 
Broadway, cor. 14th St. New York, foT 
illustrated book of proofs FREE, 




THE DUNNING PATENT WROUGHT IRON BOILER. (Over 13,500 ia use.) 




V 



HE Dunning Boiler, Self -Feeding, is the best for Low Pres- 
sure steam Heating, and insures a warm house night and 
day. Free from Carbonic Acid Gas and Smoke. Made In 
eleven sizes, suitable to heat the Smallest Cottage to the 
LiiU'eest Jiusi»ei«s Block, in five different styles: 

Asa Magazine Boiler, which requires attention but once in 
twenty-four hours. 

As a Surface Burning Boiler, which will burn Hard or Soft 
Coal, Wood, Coke or Gas. 

As a Hot Water* Boiler, for Green House and hot water 
heating. 

As a Portable Boiler, to be set without brickwork. 

Also in Two Sections, to pass through any door or window, 
where whole one cannot enter. steam Engines and Boil era of 
all kinds and machinery generally. Manufactured at the 
New York Central Iron Works, CJeneva, N. V., U.S.A. 
Lock Box 40. Send for New Illustrated Catalogue, 




Trade Mark, m 



GUILD & GARRISON 

BROOKUYPT, PT. TT.* XT. 8. -A.. 

Builders of Steam Pumps for Water and every de- 
scription of Liquids or Semi-liquids. Vacuum l'umps 
of the highest efficiency. Filter Press Pumps, Air, 
Orh, and Acid Itlowevs. Air Compressors. 
Boiler Feed Pumps, etc. 



For Recreation, for Business, for Fun— 
RIDE WHEELS! 

The best is the cheapest, and 
we are prepared to show you 
that 

THE VICTORS 

ARE THE BEST 

Bicycles, Tricycles, 

AND 

Safety Bicycles 

In the world. Illustrated catalogue free. 

Overman Wheel Co. 

Makers of Victor Cycles, 

BOSTON, MASS. 




FIFTY YEARS' PROGRESS IN TELE- 

graphy.— By W. H. Preece, F.R.S. An interesting his- 
torical paper, improvements in apparatus. Tele- 
phones, Pneumatic telegraphs, Cables, Railway tele- 
graps. Capital invested in telegraphs. Contained in Sci- 
entific American Supplement, No. 607. Price 10 
cents. To be had at this office, and from all newsdealers. 



PLANING AND MATCHING MACHINES. 




Special Machines for Car Work, and the latest improved 
\V00d Working Machinery of all kinds. 



NAVAL ARCHITECTURE.— AN IN- 

teresting review, by Mr. R. Duncan, of the progress 
that has been made in this branch of science during 
the last fifty years. Contained in Scientific Ameri- 
can Supplement, No. 589. Price II cents. To be 
had at this office and from all newsdealers. 



SHIELDS & BROWN CO. 

Manufacturers of 

Sectional 




— you — 

Steam, Gas and Water Pipes. Drums, Heaters, etc 
The Bent Non-conductor of Heat & Cold In the World. 

Send for illuitrated descriptive Circular, and name this paper. 

143 Worth Street, 240 & 242 Randolph St., 
NEW YORK. CHICACO. 



Steel Brick Machines, Driers Si Kilns 

Gregg's Steel Brick Machines. Front and Ornamental; 
Gregg's ('lay ('rusher Holler Mills: Gregg's Disinte- 
grating Mills; Gregg's Steam Driers for Bricks, Tile, 
Lumber, Paper, Kabrics, etc.; Gregg's Brick Kilns, Di- 
rect, Down Draft, and Compartment ; also, Hydru-Car- 
bon Furnaces. Plans and Specifications by competent 
engineers for complete works. 
GREI.G MANUFACTURING CO., 

\Z'.\ Wnlnut St., Philadelphia, Pa,, II. S. 



Woodworking Machinery 

FOR 

Chair, Furniture ami 

Cabinet Mills, 

Pattern Maker*' use 

etc. 

• Rollstone Machine Co., 

48 Water Street, Fltcliburg, Mans. 




BICYCLES and TRICYCLES. 

20 Different Styles. 

New and Second-hand machines bought 
and sold. Send stamp lor largest Bi- 
cycle catalogue ever printed. 

John Wilkinson Co., 

55 State Street, Chicago, III, 




RUBBER BELTING, PACKING, HOSE. 




Oldest and Largest Manufacturers in the United States. 



VULCANIZED RUBBER FABRICS 



For Mechanical Purposes. 

-A.ir Braltc Hose 

A SPECIALTY. 

RUBBER MATS, 

RUBBER MATTING, 

AND STAIR TREADS. 

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y. 

John H. Cheever, Treas., Branches : 167 Lake St., Chicago ; 308 Chestnut St., Phila.; 52 Summer St., Boston; 
J. D. Cheever, Dep'y Treas. Post & Co., Cin., O. Kurope'n Br'ch, Pickhuben 5 Hamburg (Freihafengebiet), Ger. 




Shepard's New $60 Screw-Cutting Foot Lathe 




Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks. Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 
Address II. 1.. SI1EPAKD, 
AGENT, 
134 East -Zd Street. 

Cincinnati* Ohio. 



I MODEL, and ■ SenflforCirctlars. 

XPERIMENTAfeSB* 

lUfODIf — A — ■ C " IC "" IAT I ' - 



ui AD i# — a — 1J Bwcimji.q, 

VV Ul\ IV SPECIALTY. "(Mention this Paper.) 



Trade Maek Registered, 




Patented Jtjlt 31, 1883. 



The Strongest, Cheapest, 
and Best Fastening for 
Leather and Rubber Belt- 
ing. Beware of fraudulent 
and poor imitations. None 
genuine without this trade 
mark and picture on the 
package. 

Greene, Tweed & Co. 

Manufacturers, 
83 Chambers Street, New York. 



Steam! Steam! 



Wf build Automatic Engines from 2 to 200 H. P., 

e^ual to anything in market. 

A Large Lot of 2, 3 and 4-H. Engines 

With or without boilers, low for cash. 

B. W. PAYNE & SONS, 

Box 15, Elmira, 3ST. "Z". 



2nd 8^* MACHINERY II 

N. Y. Mach'y Depot, Bridge Store 16, Frankfort St., N.Y. 



I New Catalogue of Valuable Papers 

contained in Scientific American Supplement, sent 
freeof charge to any address. 

MUNN & CO.. 361 Broadway, N. Y. 



Screw PlateB. 



Adjustable Die 




Seual for 

CATALOGUE 

F. F. F. 




WELLS BROS. & CO., CRE M % F ^ LD ' 

MANUFACTURERS OP 

Screw Cutting Machinery and Tools for Machinists', 

Carriage Makers', and Blacksmiths' Use. 



VOLNEY W. MASON * CO., 

FRICTION PDLLEYS CLUTCHES and ELEVATORS 

PROVIDENCE. K. I. 



PLAYS 



Dialoeu.es, Tableaux, Speakers, for 
School, Club & Parlor. Best out. Cata- 
logue tree. T. S. Denisox, Chicago, 111. 



ELECTRIC CONVEYORS.— DESCRIP- 

tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. Con- 
464* l'rice lOcents. To be had at this office and from 
all newsdealers. 




THE COPYING PAD.— HO W TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific American Supplement, N«. 
43S* Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



WEncyclo- IB Diamond ■ 
pedia of Tl Drills and T 
700 Engrav L Lightning I 
ings of I -Hydraulic I - 
wellIJ well JJ 
TOOLS, Hi Machines.!! 



Book free, I 
g5C.fi 

ailing 



. for 

mailing it. 
, American 

Veil Works,, 
I Aurora, 111, 



per night. A 
light and pro. 
ft table busi- 



$10.00 to $50.00 

ness. Magricl.anterng and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical. 2 
Mathematical. 3 Meteorological, 4 Magic Lanterns, etc- 
L,. MAdASSE, 88 Miuli sou Street, (Jhiiotro, 111. 



RE ID'S L i5tfi , N.iN G 




BRACE 



SPECIALLY DESIGNED FOR 
LIGHT BORING 5CHEW DRIVING &? 



NICKEL PLATED 

ROSEWOOD TRIMMIN55 




%9*«n A.H.REID 

W C.DU 30th &M ARKET 5TS.PHILADA. 



ICE & REFRIGERATING 



Mac nines. York Pa- 
tent. YORK MFG. 
CO., York. Pa, 



■YropoMnlM for Steel for use in the consiruc- 
M tion of the United States Armored Cruiser 
" Maine," at the Navy Yard, Brooklyn, N. Y.— 

Navy Department, Washington, D. C, May i, 1888.— 
Under authority conferred by an act of Congress en- 
titled "An act to increase the naval establishment," ap- 
proved August 3. 1886 (24 Statutes at Large, page 215), 
sealed proposals are hereby invited, and will be received 
at this Department until 12 o'clock noon, on Monday, 
the 4th day of June. 1888, for furnishing the following 
classes of material for use in the construction of said 
cruiser : Class A*— Steel plates.— About twelve hundred 
(1,200) tons of steel plates, from 5 to 25 poundsper square 
foot. Class B.— at eel shi tpes. —About three hundred and 
thirty-seven (337) tons of steel angles, of various sizes; 
about one hundred and one (101) tons of steel angle bulb 
beams, with proper curvature, from 15 to 30 pounds per 
foot; about six (G) tons of steel I-shaped beams, 27 pounds 
per foot; about twenty-nine (29) tons of steel Z-bars, 
12 pounds and 14 pounds per root; about seven (7) tons 
of steel channel bars, 16 pounds per foot; about one (1) 
ton of steel T-shapes, 14 pounds per foot. Class C— 
Steel rivets.— About one hundred and five (105) tons steel 
rivets, from % Inch to % Inch diameter. Class D.— 
Steel cast inns. —About one nundred and forty (141) tons of 
steel castings, of various shapes, stem, stern post, rud- 
der frames, shaft tubes, shaft struts, hawse pipes, bitts, 
etc. The tons of material herein called for to be of 2,240 
pounds each. All said mateial to be of such detailed di- 
mensions, weights, and shapes as may be required inthe 
construction of the vessel, and to be delivered at such 
place or places in the Navy Yard, Brooklyn, N. Y.,as 
maybe designated by the Commandant of said Yard. 
Deliveries to commence within thirty (30) days from the 
date of contract, and to be completed within six (6) 
months from such date; the material to be delivered 
promptly, in accordance with a detailed schedule pre- 
pared by the Naval Constructor at said Navy Yard, and 
inthe order required to carry on the work to the best 
interests of the Government. All material to be of 
domestic manufacture, and to be accepted only 
after passing such tests as may be prescribed there- 
for by the Secretary of the Navy. Proposals must be 
in accordance with forms which will he furnished on ap- 
plication to the Bureau of Construction and Repair, and 
may be for one or more «f the classes designated, but 
no bid for a portion of any class will be cunsidered. 
Each proposal must be accompanied by satisfactory evi- 
dence that the bidder is able to furnish and deliver the 
material for which he bids. Each proposal must be ac- 
companied by a certified check, payable to the order of 
the Secretary of the Navy, for anainount equal to five 
per cent »f the hid. The check received from the suc- 
cessful bidder will he returned to him on his entering 
into a formal contract for the due performance of the 
work, and giving bond for the same, with satisfactory 
surety, in a penal sum equal to twenty-five per cent of 
the amount of his bid ; bur in case he shall fail to enter 
into such contract and to give such bond within twenty 
days after notice of the acceptance of his proposal . the 
check accompanying such proposal shall become the 
property of the United States. All checks accompany- 
ing proposals which are not accepted will be returned 
immediately after the award shall have been made. 
Information relative to the dimensions and shapes of 
material, and all other information essential to bidders, 
will be furnished «n personal application to the Bureau 
of Construction and Repair. Navy Department. Pro- 
posals must be made in duplicate, and enclosed in en- 
velopes marked "Proposals for Steel for the Armored 
Cruiser Maine," and addressed to the Secretary of the 
Navy, Navy Department, Washington, D. C Eachclass 
of materials will be bid for separately, and the Secretary 
of the Navy reserves the right to reject any or all bids, 
or the bids on any class or classes, as, in his judgment, 
the interests of the Government may require. 

WILLIAM C. WHITNEY, Secretary of the Navy. 



ROSK POLYTECHNIC INSTITUTE, Terre 
Haute, 1ml. -A SCHOOL of E SUi NKKlt I Mi 
Well endowed, well equipped departments of Mechani- 
cal and Civil Engineering, Electricity, Chemistry, and 
Drawing, Extensive Siiops and Laboratories. For Cata- 
logue, address T. C. MENDENIIALL, Pres. 



IT B A VC to sell our Rubber Stamps. Free Catalogue 
■ ■ rHIW to agents. Chandler & Fisher, Cleveland, O. 



aooffii 



f iii-lous. Catctipy Pictures 
P. t>, BOX 3833. .Vew York 



TAKE THE 

n icago and 111 
dianapolis.Cin.jfl 
winter ci t i es 
the 
E. O. Mcl'ormick, Gen 



MQNDN ROUTE 



HKTWEEN 

Louisville, ln- 
:irmati, and all 
of Florida and 
South. 
Pass. Agent, Chicago. 



PATENT WANTED -Will buy exclusive 
TM I CIV I if HI1 I CUi right on Churn or Mo- 
tor if patent is not over three years issued. State price, 
number, and date of patent, and send cut of invention ; 
and state if you have moulder's patterns. No objections 
if some Northern States have been sold. Won't buy un- 
less patent is very cheap. Address 

1>1. F. BROWN, Lytic Station, Texas. 



POP QA C STEAM CA1IIN YACHT 
* \JW% O M L. B Length 48 feet, 11X ft. beam. 
Price $1,500. Address WM. STEIN, Blue Island, 111. 



CUD CAI C City, County, or State Rights, under 
rUn OHLCi Patent 340,454. Address Duplex Gas 
Regulator Co., P. O. Box 940, or 31 Broadway, New York. 



GEOLOGY EXPLAINED IN ITS SIM- 

plest Form.— An interesting object lesson in geology. 
Contained in Scientific American Supplement, No, 
630. Price lOcents. Tobe had at this office and from 
all newsdealers. 



USEFUL BUUKS. 

Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mail* 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN & CO., 361 Hroadway, New York. 

Jhe fl c[entific A merican 

PUBLICATIONS FOR 1888. 



The prices of the different publications are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Export Edition (monthly) 

one year, 5.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition, 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 

1>n 30 days^TrialT 

IpSWRi!^ THIS NEW 

ELASTIC TRUSS 

Has a Pad different from all 
others, is cup shape, with Self- 
, adjusting Ball in center, adapts 

itself to all positions of the body, while 
the bal'inthe cup presses back 
_ the intestines Justas a per- 

son does with the xinger., wiUilight pressure 
tbe Hernia is held securely day and, night, and a radical 
euro certain. It is easy, durabloand cheap. Sentbymail 
Circulars £ree. UtiuU&XOK TUCSS CU^CiUcago,!!!* 
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lyCdpertisements. 



Inside Page, each insertion *• - - 7 -> cents a line. 
Back Page, each insertion - - - jftl.UO a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursdaymorn- 
lng to appear in next issue. 




These Hack Saws will cut Iron and Steel be 
yond all expectation. 

Iron working mechanics everywhere must and 
will use them. They do the work of files at one- 
tenth the cost, and in one-tenth the time. One 
Patent Nickel-plated Steel frame, and one dozen 
8 inch Blades, sent by mail, prepaid, on receipt 
of $1.50. Hardware dealers will furnish them at 
at the same price. All saws marked with a star, 
and bearing our name are fully warranted. 
ITHLLKRS FALLS CO., 

93 Read* Street, New Tork 



O U l_J 



Q Jenkins Bros. 



71 John St., New Tork. 105 Milk St., Boston. 
13 S. fourth St., Phila. 54 Dearborn St., Chicago. 



COMFORT vs. CUSTOM. 

FELT vs. BRISTLES. 

[From New York Home Journal.'} 
" No one who has for some time used the recently in- 
vented felt tooth-brush, as has the writer of this para- 
graph, will ever consent to return to the use of bristles." 



I8§^gg5*gfl5£g^^^^ 




^^P^^ 



The comfort and the sweetness and sensation of 
inter* cleanliness which it brings are so pronounced 
that the very thought of returning to bristles awakens a 
sense of discomfort. The Felt not only cleanses but 
polishes the enamel. This is very important as a pre- 
ventive of decay, etc. 

Its Economy. Holder (imperishable) 35 cents. "Felts" 
only need be renewed. 18 (boxed) 25 cents. Dealers or 

mailed. HORSEY MFG, CO., Utica, N. Y. 




F 



IPLD n AQCrC Microscopes, Telescopes, 
' E>wfc/ \«UMOOEO Spectacles, Barometers, 

Thermometers, Photographic Outfits for Amateur s,<*e. 

W. H. WAT*MSTJEY«fcCO., Philadelphia, Pa. 

Bias, price list tree. Send for Special Bargain Lists, 



New Gas Engine 
"The Baldwin" 

Exhibited at the late American Institute Fair, New York, 
A four horse-power engine in connection with storage 
battery, running 84 incandescent electric lights (and 
without battery, 32 lights), giving a perfect light, with 
all the steadiness that can be obtained from the high- 
speed steam engines in common use for electric lighting, 
and permitting any number of lights to be shut off or 
turned on without affecting the remaining lights in the 
slightest degree. A marvel of beauty, perfection, and 
power, adapted to lighting, pumping, and all purposes 
where a safe and cheap power is required. Manufac- 
tured and guaranteed by 

Otis Brothers & Co., 

Elevators and Hoisting Machinery, 

38 PARK ROW, NEW YORK. 



— 3=j±r€QMPLETE' Steam j2ui@! 

,_^5[ONLY SEVEN DOtCARS Iff 

DEMAND THI^\PUMP^^ MM. 

OF YOUR^,/ OR WRITE 

DEALE^^^ T0 us F0R PRICES.: 
^^ Van Duzen's Patent < 

rn VanDuzen 8lTift. 

l\-\'i. /-nSOLE. makers^ 

[LiJ (J.NCINNATI, {^J^^S 




PIPE COVERINGS 



Made entirely of ASBESTOS. 

Absolutely Fire Proof. 

BRAIDED PACKING, MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 



CRAIillIBBS-SFElVCH CO., ^OOT 

BRANCHES: Phlla, 32 S. 2d St. Chicago, 144-146 E. Lake St. 



8TH ST., Iff. ~X. 

Pittsburg, 37 Lewis Block. 



Modern Smoking Pipes 

H.ii. Schramm Camden. n.j. 



MEW PRIOB LIST J U ST OUT. 



FIFt-IEE. BY MAIL 



Set of Steel Figures, J$ inch, .... 00 cents 

GIANT CUTTING NIPPERS. 

5 inches long, will cut 3-32 wire. • . • ■ 80 cents 



CHECKERED CENTER PUNCHES, 

1-1 inch, 20 cents. 5-16 inch, 25 cents. 3-8 inch, 30 cents 

Catalogue free to any address. 
GOODNOW & WIGHT1MAN, Boston, Muss. 




QUAKANTINE SYSTEM OF Louisi- 
ana.— By Joseph Holt, M.EL Description of the methods 
of disinfection practiced. With 4 figures. Contained in 
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